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In di lute aqaeoQs ROluti<m» generallF '^e»» tban £0*^ t itie 
^ohavioar of loolo an^bipfti i l o »ah»tmc9Bt sucla as loog i^aia 
hydrooaitioti Quatemary ^a»^liiiit titilpliatfi mm f3«ft»osylate saltSf 
paral lels tliat of strong electrolytes. At blgiier 8tirf«totiiiit COEIOI^II* 
trotloost tio«eireri a pr<motmeiotI dovlatioti froH * ldoe l * &@tia«lofir l a 
a l lo ts solution ooonrsy this aevlailoa generally being ooa»i6ews^ly 
laitier tlictn that esblbitea by siaple stro»<^ oleotrolytes* fhe \mll 
<tf«tlned ebanges in tlt« physio >1 properties are attr ibuted to t&e 
assooiation of tlie at^hipliiles foradtng aggregates or nioelles* The 
coiiei»Qtroti(m of the surfaotmit at wtiicD ttiese ftiof l los begin to 
ctppear i@ linown as o r i t l oa l »iGOlle oonoentratioaii^ C51C* 
Hole of solvent struotore leading to i^ioelle fosntetiim in 
nqtieooH solotiim tias been lUse s»l>4eot of large nustior of investtg«ition» 
during the last two decades* IHe edleellieation lias also tieen observed 
in a variety of eolv&nts tclsoee polar i ty cbonges fro^ oo^lete ly polar 
to apol«tr and of intermediate po lar i ty . Water plays a nost signiflciint 
role in the process of nioelXe fomaticm due to i t s « e l l defined 
tetrediedrally coordinate sirocture* Tlie Microscopically tmi l t 
ioe«»berg of water i s prosrated Ity tbe addition of sliort chain 
bydrocartions trtiicti i s evident by tbe negative value of tbeir entropy 
of dismilution* Tbe presence of water soltdile polyners witb long 
bydroearbon obains sffacts tbe structure of water wbicb prompts one 
to undertake tbe stady of tbe process of isicelUzation of snrfaotnats 
in presence of polyuwrs* 
Tbe f i r s t obapter of tbis thesiSf "General Introduction", is 
ent i re ly based on tbe optodate l i terature survey relat ing to tbe work 
( i t ) 
^••erilwa to am ptveeatag «Ei3iit«f»« A mwvy of ^ e vartoat 
^^mwmaa 931111111 t«d hr martrntrnta^ for emmupiMt sleelUsattQiit 
eatiiMi« of ttloolllsiatioiit faetom aff^ottiig oritiool vioetlo fofttatioo 
and wteell® titsm^ tti@orl@« of etlotlllisattoiit tiiofwoasmiffiiitod of 
lit04liltiEatt<Wt Elloelllir 9O|{|l»ttt«Oti0llt 0(}^Q<>lU8<lti08» Uf^V0%tOpf 
am {)by9&oal«o^ielo0l rantHo^® U9^ for the s t ^ y of eilooIl@r &a& 
In ttio 8«o^a f^^pter* ^tke offeot of irator solalit© pols^oi^ 
@t!iirM»f( giFocil tiereifito (|»IBM) p^lfm^w&t ^i^ ore iiirQll.^1® t» tmi 
serloo l«o* propttmatos @aCI ae@toto« of veiylQS oolooolar ^etg^ts^ 
<m tlt» liloell© Cosmation of io&io siirf£totoiof»&t ^ ^ * eoiifta di^ aeoyl 
snlfato (ePS) @!ul o0t;^ltrleet!}F%o^ii^kti» l»rcnia@ (0?*iS) to e^daotis 
Iiivf»@tlg3t«a« Uto «arfoo0 toii0icii of i>at#r m& water oontislitliig mv-
miA CYAB of vtrFtBg oo»oii»tratt<m& w&& »u%»%imlABllf 06ere3»«i 1^ 
ttie addltiwi Of polfwr®*/ 1%t@ p^«iioii«»cm lifts boon eai^ilatiiea aoe to 
toeorporaltofi of p&lftmr »oI«ofil«8 wtt^ the surfaotioit aimioMKrs, 
rroit ttte o^ittiiotimot m&Bmuvmmntm i t &a9 isilioatoS tliat tite IMJ of 
ftcitb tfto ficirfaet^tSi FDS lad CTABf deoreaood tir tbo ^dit iot i of 
^r^" low ooaociBtrstt^i of eltfier PKdH oeetato or propionate poljri^r* 
I t wa« eleo foioia tiiet propionate fioiyteers are taore effeotiire In 
nNtooias tbe OC tbas aeetete polywere* fbie GHO tonertng effeot 
hm Heeii explaiaeil oLmt tb direet aotioo of poiimere on ^ e water 
ett^etitre und tiieir iaeorporetioo into the eortnotant nieeilet 
tieetiiiee of tile fact tliat or^eriog of water •oleentee oroimd ttie 
liydro|ibo1iie aoieties of polynere provide favoorf^^le retiOD for 
bytfrepHoiiii! tnteraetioite witb tHe s^nrfaet^t MOitotilee preeent in tlit 
( i t i ) 
efm«tiig an •ar l r ffileelltBiiUoB of tlM surf set siit ions* 
tut t l i t r i oti&pt«r/<l«aIs «»itti Vm •ff«f»t of umall eoBOffiBtratiim 
(tuelov CMC) Of a ootioi^o surfaotrntt 0 f ^ oo ^ o CUD of SBS and 
vtet«v«r«d ia prtstaot of |>olysiers ontog t%i<i mmm tootmi^ tMio !•«»• 
omiflciotti^tF «it<i «iirfaoe t«t}siim» I t lia» I»«a3 ot>»orvoa tHat ^2oi^ 
^ « (^6f tbo »|>eoifto ooMaotivitios (E) of iDS In presenoe of CfAB 
art tMaUar ^im tiioso for SPS •oItitt<ma alim«« ^ i » aooroaso in % 
of alx^d tolotioas r««nlt«a tvmi tlio iiit«rm»tl€Hi of cmloiiio oo^oaeiit 
of sns (BS*' %tm%\ vltit i ^ eaiiooio oospoeoiit of etasi (€nr^ '*') ttirottgti 
tli« fotnattoa of lov oonatsotifig iosio ®|i0oiO0«y Is t&e rogi<ii of i i i ^ 
ocmeeotr^tioti of SBS (al>ove IW) i^ tb® otbor &^i^f fbo valoe® of E 
for Hlxioroe of SBS ana €TAB ooIoUont nore n^oti tiigbor tfom Vim 
oorro^ondlof^ ocntoeatratiims of m% oolotioo alono* fliis loereaoe tn % 
for iilxoa solntlooo ties boon ta^rproto^ to tonsHi of taoresse is ^ « 
dtctoeiatifm of tlHs too iiaim l i ^ also ^wa to |Hi8£»il>1te tooi^aao in 
oloetrootntte repoltiim Hoitmtm ooimtoslimo fotnl t^d t^ aoiiimio and 
eationio atirfaetfiiiia* rartlt«iw»re« %% teas Man fo«»€l tJbat tfio cn^ 
of para SDS &a a^ isaoaa mdiiMt ta i f i a l l y Haoraaaaa niiaB OTAB was i^daa 
ia vary tow ooaoimtrati»a and laeraaa^ fiirtliar» aarpasse/ol iba C ^ 
of sm at itisliar aoaoantraiioaa of CfAB* fHa adH&tton of amta poiyiiar 
ia tlia SPS»CfiUB ao2ati<ma raaaltad an wtlianoaii(i»t in tba C ^ of tiia 
ayataw* nowavart itigliar iioiaeitlar iralgtit poJ^ ymara tiara foimt! to ^ 
•oio affaotiva in radnolng tlia ClfC tttaa tliair lowar aolaaalar waigiit 
oofaitaii^arta« flila affect iraa ax^ilaiaaa oo ttia baaii of %hm faat l^at 
tiigtiar HOlaoalar weight polyaara wara iiora watar atruotora i^rouotar 
ttiaa tboaa of lower aolaoolar welrtit fioljmara* Daa to tlia |>raaaaoa of 
( ! • ) 
i»t« «or« -012 srottp tB proptoQstt polyiwm timii aoetfti« polywerst'^^^^^^ 
tb« fonwr polyaerw «»rt fouia noro • f f e o t i v * In redoeiog t l i * C^ C 
tbao ^ e la t tv r * 
$tftai«« on iilx«d a i o e l l t fomation of ionto-tioiiiOQto C^^-^" 
tnt«»i s*100> sorfaottoiifl lo AQ^eoiis oedtisB tiave ^ e » aiiiSied in 
otioiiter IV* i^By tiia aa^ltttm of t r t ton s*i00t ttia CHC of tonlo 
sorfaotsiita was fotmd to <dieoroa»a toittal ls) ' ^&loti fociofiea to a ^ialmit! 
valaa ma Hien ttioFeaeaci witta iaoraiisa ta ^ e ooaocntrutiosi of 
QonicmiG aarfaotant* ftie i c i t l a l i^ lD Oaereasiog affaot Has bean 
esplalnaa oa tbe t>a«ls of laoofDoraUoi of fiorfuot«»t tmi» mealttOK 
tlie fomattoo of orlsad e l o a l l e * / trum ttic taie|>eraiture dcpeaOaiiee of 
cm of ioaio aorfaota»tf» l » prasenoa of fised a»otmt of t r i toa ^ t^CK)t 
•alaai) of atfiodara free eaargy oli^ige of moalUsatioBf AQ^ t^ at.ndai^ 
ent&alpr o&^ga of idoelUaattcat ^ O ^ aad at^naainl aatrop$r otittngo 
of ulaal l tcat ioat A 3 have hemn ouioulated* Co»p«diaatioii Hne» ^mm 
obtaiaad hy plottla|!| /^Rp agatast AB^^ for um • tr t ton x»l<MI aatJ 
CTAB*tjriic»i »»1€X> i^ratai^s ffita alc^ati of tiieiia iitiasf toona aa 
eoa|i«i«atioa taaparataraat f^t vere foi^d laaatio.i2 w&tii T «f|u«2 to 
fa oti^t<or Vt l^e reitall« on tHe tataraatioa of tiilaiilD« 
bytfiwehiaridla (Th«H01> «rlth sodlttM aodteyl nulpbate (sns) i a aqaaoaii 
•olatlon liava baea preveattd* ma t i t r a t i o a oarva obtniaad by 
plett ias thioMiae liydrooblortda varsua SRS ooaaeatnttioo aboimd tlir»« 
d i t t i ao t mxioa* eharnottrixat! a« rv^ioaii X» I I aod I I I * la rogirm l * 
tbe aas@«atrat£MHv of iu« r«aai<aai« (varfaotant-tiilSMlaif hydroahloride) 
wara imiy lav mil ttia salattoa raaalaatl olaar* Tbls ragloa u>£U 
( V ) 
. • 
•xpl«in«ll in terns of iiit«r«<itioti of DS aod Ti)«fl loii» leodiajs to 
iHe foniatlon of low oondootliig ioii^pairo* rorilior looi^dso to ms 
oooe<mtratloa l«d to tlie foraiatiim of netttmli opeoies as a preelpitato 
(rtglOD lt)m At s t i l l biglier ooiio«0tratioo of ms (tfbove CMC) ttis 
insoltAlo ooti|)leat (prsoipitate) fur r ier disapfHiarsd and again the 
soltttioa tieoQiise olear (region t t l ) * This olear r<^i<m tiae Heeii 
essplaloed to imeierse as a result of aolubilisutitm of ttif ooaplex 
iato tbo sar fao t^ t fsioelles* Tim o r i t ioa l raioelle ooae@atrati<m 
of BBS «ras tound to iooraase »it!i taoreasicii oo»e€»tratiOfi of tl^iaitlnt 
hjpdrootilorids* fbis iooraas® lo ttie ClfQ of &lis baa hetm iuteinpreta^ 
by tlie faot tbat thii^lne by4ro<^loriae interaot nitt) tlie dodeo^fl 
sulphate aniens to fai% d i f fereist ep^oies* ^ e eofspoaitioii of 
8DS-T1I.IIC1 ooatplex baa tieen aeterniaed hy Job*a metttoa of oontinuous 
variation* I t baa been foand ttie^ tba DS* and WiimB^ iOQs interaot 
to font a I t t oowpU* in tba region ! • ^Detexniaatiim of ooffipoaition 
of ttm eos^lex at bigber reaetant ooooentrations was not possible &ue 
to tbe siMUltaneoutt foraation of insoluble caapleK as welt as i t s 
part ia l solubil ization in tbe aieelles«> 
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c n A p y E E ^  I 
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^ 
7tif» oGoipQaiuliiy irbl(^ cliaraot<irl8tloally oootulo a polar 
mtiJi Q r«»iativel3ir lairge oonpolar portion» ore Icooim as Kurfaotaats, 
tite polar portioo io toown uis iieaa ^liilo the nonpolar portion i«e«9 
ttiNlrooiirboi) part i s icno«ro as *ta i l* of the sorfootent eolecale . 
Depending on ttie strootttre of polar raoiot^ botaid to ooupolar mtiety, 
t{i« •tirfaotant mvy l»e oiat»ae<I a» oQioaiOy oatimiio* ii^Uolytio usul 
ocmiouio* the sorfaot:^t wil l he ^nionio if Uke tmiwi %H th® 
8tirfstoe<->«otiv@ species ifltile oatioDio i f ooti^i io imrt of ttie 
ssile^Qule i s sorface^QOtlvo* A:j^ }pliol>;tio (Kwittorlouio) sarfitot.at 
possesees hoth oatiottio ana onioaio ^roupt^ OQ tlie h^drophi^liic 
Q^iety ana* depen^iQ:: <m ttio pO of tlie eoloticm and tlie s t ructure, 
i t e^ in behavf^  at ei tber (m Qulonio» eatiooio or tteatrnl sii^eoics* 
A Qontonio SttrfaGt.mt octn contain bydroicyl gronp or polyoxyctaylene 
chain• 
fbe iMftt oliAraoteristio and tlioroaglily siaaiea property of 
a 6urfaotfl«it solution in the self assooiatioo of tlbe iioiate iwleotiles 
to forw aggregate ' , known &» *wieelle*» The wioelle^ b^ve mper^e 
m 
radii of 11^ }0 A mid eon tain 20 to SOO mmoffiiers or nore* If l^e 
pbysioal properties snoti us interfaoial tension» e lec t r i e ootxiuctivityt 
pH, density, speoifio beat, tr^msport property sucti as tbe viscosity 
flud tlie optieal and spectroscopic properties are plotted against f^* 
eonoentratimi of surfoot.mts, there i s a change in the slope of the 
p lo t . This concentration corresponding to th(» change in slope in 
'•1 
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i t i s «bMrv«« tli«t «lii« «iM«« • • • m «v«r a n«fr««r •MemtmtiOA 
f«Bg« r«t&«r tli«ii • j^rtetMi yolat mA tlM ««gs&t«tf» •< Hits v » i « 
SmrfiietABt •ol«eitl«t eati %• fioiuit««nNI •« bt^l4lng blo<Ac«* 
I t l9 pMiitlilt to o^toiii vttfiono tygio of otittettiios of nioltaotaiit 
•oSoooloo hy mU^ly taeioMitift tlio oottotntmttoa of ovrf iiot««t in 
voto i^* fiio iq^boriool alotlXoo Hoooao ort&iiflrto«t out* t^tcn aajr 
lio ooniroftod tttto • bwifoiuil poeiEtoK of oarfootoBt loflindoro to 
loMl lor atnietitfoo* rortiior inerooio in wmpitrnttrnt oenoi^tttratiOR 
UoAs to tho ooirvoriiioii of IwMrUor otniBtiirto to limiisoitoJl a^MOdlaB 
of wotor erUndtro* Aadition of o i l tmA onort^^iiiii oIo(^iol» load 
•oeli wator ajrUntfom to ^o oonvartoA i»to iffataxt»iii«i«il nioioaiiQlaiott 
(Ptg«i}« Xt i » poaailila to iitaiieo a ttonaitioa froa one atrootaio 
to aaotiiar %r e^aoKias tlio i^aiooobaadoal ooaditioaa aoalt aa 
tawporataiOt pB* or try tlMi odAition of aiOBO or iiivai«it oationa in 
tlia awfaotant aolnlion* 
in aoofolar aolvaata t^a Miaoilar atraottiroa ara ganarailr 
tiM isforoa of tlioaa iotnii in wator* flMi polar lioa« frot^a fam tlia 
intoiior of tba nioaUo oliilo tiMi hy4M9isbtlbi9i bytfreoatlion noiatioa 
of tto anrfaotaata art in oontaot v im tlHi apolar aolvanta^^'*^^* 
Pigara t givaa atftoanatia rqiiaaantation of agsratatoi aatfaetanta ia 
polar tolvanto* flM fofwitito of aiooUo f r w aera tlian ona #ia«loal 
apooiaa tiiFoa riaa to <MJM« nioalloa** Xa tiia orAinarr oaaay biaavjr 
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ttt «tiqrl«iii|ll9rMl^^aWr alJitiHrts* MiafA a l M l l t s «ra a lw fonMA iib«tt 
low MiS«<itttMP)»««t|^ t MiS««iil«s «r« •oltilliUsoA liy M I IMUOS of ourfoo* 
tmtm ooMt«ial«s o tolofivoir laifo polar oltfo oiioia* flm ooIiiliillMd 
•^•twnoof oloo ooUod • posotmitiig od^ltiiro^t WQr hm loimtoA in 
tuo l i ,« ioo«>^ oo,*"^ «r tuo HTMiiiitUo « « t l o ' ' . 
M w i y low ooiio«Hlritti8iit^ tHo ^ttj^ettt 1>oit«r«ii Itlce e streng 
eloetjro3yto» i t in o^^plotel^ eiMOOlatoat w3 i ts t^^stoal fxt^ortioo 
i^|i»i«4^ itfoolit^r At iiiftnlto ttlltttiim* S>it«»littt0it of imrfootimt in 
votor oattoon o l ane iiitorfi»i|{il oAtisj^ ^otifo«3 tbo it^^roonflioii etmltt 
aatf waitor* fido loi%e isiortooiAl oiioi%y wiU Ho »iiiii9tooA« nit far «« 
poooi^lot Hy o ottrling t^ of ttie ^ o i n * for oiottomiro oontalsiios m 
%8 oliplMtio lqpdrooai%oii oii«io» i6o loogtli to oiuoooo oointio« is 
iftottt 79% of i to follgr oxt«Moi Um*^» l*i«t*«oolvo odiitioii of 
tho MmoMiro to votor tHoo ioortoooo tlMi totol fioo onofiy of Um 
ULfoid votor io o l^ftMly otrootofot UfUlA duo to hf^fgmn 
%mm fOfMitioM lotnooo i to aoloottloo oa« rttaiao tbo totraiiotfrolly 
oo<«ordi«oto otrootoro of ioo ' • f M oooo^otlOA Hotooon • votor 
•olooolo «od i to oolKliHoori io toaforiiy Md io alwiQro boiof linrikoo 
dovo %f Ukunml ogitotioo • Addod oolotoo offoot tiio otmotiifiog of 
votor* Stmotoriof of mtor io Urn foni of MiovoMopio ioo^rg io 
•liow «Nit tut •iitv^sr «iiMC« MNNMipnQring disMlotiMi l» tt«ci^lv«t 
«lii4li tBai««t«» an ImMwaMd Oftfsrtas 9t iNit«r Miteottl«» aioaBd tii« 
ttoa»90l«r «o&at«« Heat iMiat a^iirt fMM tiMir f l m l y liosMl ifiit«F of 
bF^mitwit «aa ««itM • ftf»aicltic of tlMi «ai«i' ctnitfttkiit* A^l t toa of 
lttQ]r»M»A «Mitait'of aotut* tsto «ai« •ointlmi immlts ta tlui tf««rtsM 
in trt« wMiisr i s ttm viiyM M M ^ mimrptimi of wmontr «t t ^ 
tat«rfaoe littwMii iitr and •olnttmit tfilb tiNi ii3r«i«ii«i1ieii eli«iit «w«sf 
fwtm tiMi imt«r« \iiOtli«r by AtiMrtaAtieOi or fonMtftmi of •noli 
i« inc«to . «m««t ia« • . . U » . * . r • ( « « • » « . » » . I l»«««r. 
ntitiior of thooo pfoeooo, 0*^ yirtvoat tbo taoroaoo of froo mmn§^ vttb 
ooaoi^iiiitimif Off ino fftrfooo Stoo only m Iti^tod oioot «s^ 00 tfeio 
dltaor itfto oi l I I a fort of tto tQrdioooitoOM oHoim In ooatoet i«t1^ 
wotor» Hio point i « iWMiiod olioro aioolio fomotion tlogiito in tho 
•OifitiOII* 
C4P«I» OF mCEIJUII4f«» 
Aff o i l olioaioal irotomi toad towarto a otato of aiaiaiai frto 
oaorgyi tbo aesrvfotioa of aeaoaoro to sioolloo wam% r tMil t ia a frto 
oaoiijr dooroofo* Oa traatfonrtag tiNi aonoaor iato Itio aleollof tlia 
Ulca oaorsr of tlio HTdrooatlNMi/irafer iatorfaoo io lostf as tbo obaia 
ia aow ia ooataot vitli otiiori of a liii9 aatiirt« ftiort lo ao n^littiolva 
fOfoo tiotoooa vator oad tlio iiy«roooi1b«B eiiala'''9 rat^or tii^rt i a a 
otroag otfboaloa %otvo«n aator aoUoaloOt •uA tlio Itjrdrooaf^oa taado to 
1M ff^poiaotf oat of elo«o ooataot witii tliMi« Soob a toatfoo^ o«a feo 
'J 
• t M tat«rfM« with «li« kjftivcailNHi tiiafttt i««ot* tmm t M VAi*r« 
tfwi«f«r of mmmmw into tii« S I M U * i « mtmmsj^mAHL %f m 
90«ttiv» 4NuNl* •< «tttf«psr itt« ««•«•«•• i » ff«« •wii%y <!«>• t9 ! • •» 
«f orioivd •%!«•%ii7t«g of «»t«r wmmA m ^rAro««ift«tt t«i l» I A M I of 
^jntroooilMin/wvtor to t t r fM io I oiiofur asi looo of vstor airaotofo tHito 
pfOTftAo driTtas f^itwo for ibo foiHOtioii of vteolloo* 
ror tOftiRoA oioffoett^itOi ttio HHogtai togotbor of monomiro 
Into o idooUo ao^to tiiol work two to lio «mm osotoot tho olootmototie 
ffopalotono liotiNNm wSmlUati^ onotioi polor iiowi ifotif>o» tfetoO io oao 
footor « ]^}0«Sse tiio fomotiott of iiiooi4«ii* A oooeod footor is tb^i 
Hiofiir to o looo of fffoc4KMi in pIooSiM^ o Moomttr into • iii£«oII«t t*o*» 
0 tttooltt of 35 MOMMiort io warn orntnii tHoo S5 i i^vKttml wmmmm 
io ooltrtioo* fiiio AiooKoi^io^oftfor tymoition sivoo o miioiivo 
oatfopy fftflOKMit olii i^ i r lU ^ppooo ftoo pooiiiivo ootvopr o^ a^goo 
ooonnriag ftooi looo of ootor otmotoio* 
llio Oforoll t^ooiooot i» fioo onoitr Aoo to looo of iuf«yoo«rlwB/ 
ootor iotorfoolol oooiiy MKI votor otrootoio otit««igii« tlio fxoo oooiur 
rioo 4oo to olootriool work mm. trooolotioooi froodoa iOMoo» i iv io f 
o otikiUoiog of to* aieolloo* OtMr footorot sooli oo otiaofoo in 
bjrtfrotioo of iiooA groivot M r Oo portiOMit to to* • iot i i iootioo frooooo* 
IlMitooio «otoiiMito» for olitoli no olootriool forooo ora 
oopootoa to opposo oioolltoottoot torn oloolloo ot lowor oonooitrotioot 
tliaB ioato onoo* POroo* oppotiog oioolliootion ior ttiooo vagr oriao 
froo tolootloo oioi««« of liooi gioopot ^^ oatropie offaoto oiNMi tlio 
\) 
I t alioalia iMi f9)ilts*4 tli«t » iM i l *« t iAi«a fttnMA atv »•% 
l»4Mi«tro«ttil>3«"tt A l«t ftt trt»ii In •nmitilbXa on tii« f» t * of «i««U«r 
iO «ilUteo<m^» War p«r« «eii<MBio MIS oatlttiilo «»x^«et^ts» MtiwUM 
&f«alcdoim ^ f»8t«r at liSipt«r tt^p«i^iii«ff tltaii at loner ooeii* ftiooUot 
e^Biot 1i« t f « « t ^ Its r i^ia I i t t l « ImUs or rod«» t ^ y mist %« 
ooasitfttiofl as atrootarss eapna l^t at rapid liraakdtiwiiy WRA ftaiiaa af n^id 
fomaticm* 
fACfORS Al^tTCTim CmnCAL HlOi^m. COIgCillfBAYIOK AND HICiULE SIIE 
Ct) tyiwiairtiim <itatii l»i^th laig stmetttga 
Crit ioal sioalia aottaiiitratiaii 0»p%m» apcm t ^ taa^th of tNr , 
tiydrooat^u #ml]i* GaaaraiXr tiia QIC daeyaaaas as tba hydioaailma 
attain Uagtli taaraaaas* For t^a soara baad gn>tip» aow|»Ofsids oontaliUliig 
Xanar itydraaailMNt aliaias faiai «taallaa at Immr aenoatttiatimia l^aa 
titoaa aatttaistai aiiart alialtts* fisi daaiaaaa af tatavfaaial ftm 
mmmf — •taalltaattaB fa «era §9r laagar abaina tiMw far abort aaaa» 
Mid i t ia poaaitla tbat Hhmrm la iwia vatar atruettxva laaa far tiia 
trsaafar of a long; Obaln •olaoola into a «loai2« tii«s a iliort ona* 
Par a iiaHalacaaa aariaa of a«rfaat«ts« tlia «MC ia lalatad 
ta tlM aasiar («) af aailMii ataaa far a iiaaalototto aariaa af atrai«iit 
liydfaaai%aa ahaia assysaada I r 
log CMC m X » nn • • • • • • • • • ( i ) 
i^ ) 
«b«r« A md B mm pfmtttmtm mtA timir Y«IIMI« mm knoMi^* t4mgtiKmtiit 
• f tiM IqrdMMWi^ mi «liaiit oatiMis «a iiM«»«Mi ttt tlui Mio«ll« •!•## flM 
JUiri#r t^ NlroeAS%«ft «liiilii« pinvltft gvt«t«r drii^iic f»io«« HMT « i « » U I -
s«ti«ii ttiftn aHort eacst aiKI li*n«« tkm slttSaoi in tiMi f r M «ii9isyw 
ii»Mli«r of MMHtuMtr* 9«r » iot l l«* flM pasittoa of tti« immA gionp iv «ii« 
lirdro«ai%eit «liidlti alto «ff«fi«t till* CMC* I f t&« ii«iia gro«p i t O I O M F 
to tD« iitntm of ttm ^«itt» i^« Die i d l l t&ewmm^ Atm to ^i« t«o 
lliraaf^fft «f tti« fAMtt piirtially tHlciaiiift mi» MUitiitr'^* 
( i i ) ^ U i i > t t 
Maittoit of Pi&ltn ve»nHu ill tlie tSturxiiftse oS mc nf IcmiMd 
^t»iT«»tit ' ' f l»ini«»»afelr titoauwe tfe© eorftmitig mtiim of iltn ftUiiilo 
oltotrolyteff lotfon ttt# r^uliitv» foiiMia t^ «twe«ii tlt« itolar Itond 
gfonpvy and ! • •« «l«otrleMl ifiit% !» f«Qiiir«4 in vioffllt fomaiiott* 
flia • iof f l l * fiist iii«r««M« vii& ioeioaaad salt ootteeiitnitionf int to 
t ^ f«4ii«fti«e in alaatriofit i«pttl*ien« otfvotios tli« li«Xaiiii« of foroaa 
«pfn irtiioh tli« v iM of tlt« « t«t l l« OtpwoAB* ih i la tlMi offtotivo 
aHaito an tiMi aioalloa taaiooMO wtth salt oanaaatration* for 
MHioaio iatofianta aloo tlio aMttiao of aalta iiaa %mm foioMi to 
tfaofooat tHa CMC «MI iaoiooat tka aioallo aiao *^'* fHa ofiOot of 
aalta wtgt ^ *^ ^ • loiaettwi to MHI lqf<<lrotioo of t te oaoaoitOf 
aliiah inaioaaoa Ikoir l^ rdi<iHP*M>^ toit|r« mM oaaaaiiiiwitJr tiNiir tMidaaar 
to oioail iat* 
Tiia addition of neo-^iootirolytoa Wm moa and dioxao ioto 
tiM aolntioiit of ionte mA oonioaia dotoiioiita iiaa l^ao 
to ioofonaa tlia mo* 0ioa ia tanoralljr boiiava^ to broak tbo 
10 
1. 
hytfvMMtMi ali«l«i»i li«iioif vitfiMiii^ i l l * 4ilin«« f«ff««« for «t««UtmiHMi« 
f l i t off M i of oloolifil* of voiytttg olioio lonstft on tiMi (9iC*o of • ootioo 
of iottto owrfiotoBto htm Wtn aoooitrotfr^^t ^ « OltC*o wore ^Mxooood 
^ t io 9io»«M»o Of olttiriielo* Ataooiottoii of aoloottloo of titt oloolioJt 
« i ^ tiio iitooUoo iiofo iio«3tt oi|il«iiiodt ond ^ ^ oiioiKo tfoiitliy At t^o 
• lo t l lo oarfiMo to Ihiovooto^ ^y iti&o •ooootiitlott'^* 
( H i ) yOMKPOltllittfO attd P100«qgO pffff 
ftto CMO oetilA ttt f l rot fttilit i s oxpootoA to iaofoooo • • tiio 
tftii^i«tui« i»OTooooo« l^oinAi oiitotioii <iii» to xlot i» toiQioratttfo 
e«»MO • AoetoAoo in i^j^oion botwtea noiioaionp < e^o ol^lftti^ ^ o 
ofniU^ritoi In fcfoor of tlio amMKorio tpoeioo* fliio to ^t^tiS^tat tmo 
for iMiiiod ittori;ottto at bl«li«r tsuvorottifoo* 4t lowor twa^rotarto 
tbo OfC tfoofooooo trlttt taoriMtns toi^orAttirOf ftnt to do«elT«ti<Hi of 
IMUrts of tbo aanonor ^l^ mfeko i t iMfo ttydfOiiliobio* ror nooiooio 
^^torgooto tlM GNO «oori«ooo vitH toiqiorotiir* upto on opti««i Yttioo"» 
i»dio«tiag tbot ioooSvotiOM offoeto on tootii tair<iroooiti«i m& i^lyoaqr* 
otfeiriMM Oliotao of tUt •onoaoto mmf %o »o loigo tliot tlioy otit«el«ii 
90o»i%i« offooto of t&oisal ^ i tot ion to l^ roaktog i^ tlio aio«Uoo« 
nio BiooIIo oioo of iooio aotorgottto ioortooo vttli 
tooyorttttffo'^t o» of foot igoia 4oo to tHonooi agitotioo* NiooUoo of 
oooiottio iotorgonto inoreooo rapitfir to otoe wttii H I tooroooo in 
tM^ • ro to fo^"^ , uliioli mm ^ too p o r t i o i ^ to i»ov»ooo4l oonnoor 




flM dfC iias %««0 fooBd to iiiof««s« ^ t » pr««tinpis of liHoiit 
ttOOO «ttwapli«ros ms tm^w—m vttte furehor iiMt««t« of iiroooitro^*^^* 
I t km 1NNHI oosoZu^td t&ftt t6o ooiq^  woloosioo i^ «fB pvmt in tmo 
Mioollo ovt im m wmm wrpMdta ooniittiMi tiiao witfsi pr»«i»t at tht 
nonoaor In aoltttteat to tliot tiio t s i t l a l offooto of pnMowro toiid to 
QQMflOOO tbO lltOOllo OBd MtttgotO «|tltiiOt tllO lAOfOttOOd ffOO^OB Of 
tHo mommmv In tHo litotllOf fiitto stvii^i rloo in iSiC* fSto atoxoooo 
In cue ott iiiofo«Miiii ^ o pfooooro tStmm tfOOO otHOiiiliwrat boo tiooo 
MlpIolMtf dot to tm inorooco im tiio dioloetrlo ^iiotaDt of «»tor» 
(MiElag low olootviesl UOIIB HOOOHMIT to bring o rnxmotrnw into o 
•iooUo* 
tmoing or mc«ui»tfgeit 
tiMfo Ofo too mit» iq^yootiltoo to tiio tiioorottoal doooriptloo 
of niooUo fonMttoo« flM ftrot ooo ! • tbo t«o»|iuuNi or pmia^x^v^^m 
tHoorrt oiioro tlM oloollo ! • troottA oo a ooporato %«t ooionio pHotOf 
onion noKino to fom ot tuo em* Roaeo tuo one to tiio ootofotlon 
oonotntmtlon lor • w n i r o » mA ttm otnoontrotton or ootiTitr •< tto 
••nmiro ^kool4 not laortooo obooo it^**^'» m tko low of nooo notion 
nppiontii tiNR pffoooto of aiooliiantion to oonoldtroA ao an oQailiHriini 
%ot«otn ••n—ira ant ntooUoOf tho aotivitjr of tiio aoloto inomaaoa 
ao tiM oonoMtrotion ia InofooaaA anovo tlMi mtfi^"^* 
IJ. 
v> 
Hir «Mitmila«tf M%tfs«iit» tii« •^ntUliilwi •«& lit «ritt«a att 
» (a»MMr»} • i '^  s tM ia* 
^ * Sttltt^^flW • • • • • • ( f t ) 
Hjr ««ttiiMti»ti«ui« OB tut otiitr b«i^ for toalstd itt«i%»iit» ^ « 
•tomHrtMi «tai %m w I t t M «•! 
II ( ! « « iHala WMBiMiffr tmit) • Ca»i») «eiiiii«r ton* :;pB& «io«ll« 
* • %^^wsi^ • ®e^ »*J») • • • • C 5 ) 
limim 0^ i» tii« «(NM«iiti«tt4»» At «o«iit«r ft«a«f p #f vftto^ «f» not 
%9i«i« t« tiw Mi««Jl3«9 •««• tii« ««§!«« #t ImitMittMi • ! t ^ «le«I2«» 
c< • y/ft, tlitl«K tMi Mlittrwrr vatiMi of K • l» t i l* «oiie«iitr«ttoiis of 
tlio varioiii opootoo liiivo toooo eoIottlotoA for •ioollur oggntotion 
ttuOOoro of to •»« too for ooslinto io to t iMi to^*^* At looor 
•girtfotloK ovriOoro tlioro to on t»o«o«oo of o oooooor ooaoontrotloo 
OOoat tbo CMC fmo ti l* »ooo<MMtiiHi trtototontf meA warn for poonao-fhooo 
ooo* flN» foiMittOi of atoolloo to looo Obmpt «t loo ac rogottoa 
•orikort tli«i ot ktilior oaoo* oooopitog to ttoo »ooo»oottott low* 4t 
•a oggrotottOB oMiOor of too U M I O to U t t l o t «tffor«ioo iMtvooo tHo 
•OMOBor ooBOiotrottoao ooooittog to otitior on^roo«ii» olitoti to 
roooooOOlo* f^r o vcotlMi aoooHiottoB oaA footttfo»i»liooo o^rooelioo 
)3 
l 4 
mt% •«ti i i«l«nt^* fli« pMtiao»i»li«M «[ppro»«ii bus 1i««ti liMwa •» tb* 
obt«rvaiftloii fluit tb« aoiMMr fioiio«ntration itbov* ^ « GRO «a* ttonstMitt 
vbiob ira« ooofimtd by tb« oonsiaii^ «f tttrfnos-twisleii iSawtm tb» 
fHiap«>giamtics m rnxmsAvissim 
flM Pf0««t« Of «lo«iUsaii«ii titvolvts tb« f«inii-«ibl« M l f * 
aMoeiAtlcm of If aoiMMieilo «ipbl]»biIo9 into aioelloo <lf)t for oU 
vttlott of m fio« 8 tOco « Omoi^rtag tbo o^pbij^bilo ooiottoii not 
tmSfSt to fbontodyiitfiio aonwidoollty tvom ftafofootioao o^or tban 
soIf«ass^t6ttwi to tb«i tbo oQiilItttrliaii io m l t t i n oat 
• • « • • « • ( % ) 
fba otntlibfitift owiataiit of tbla prooaaa ia i i v ^ by 
*o • V^^^* • < 5 ) 
ifbaio C^ and e^ ato tbo ooiioaBtiotioita of mmnmw aad aiioollo 
roapootlvolr (ontfar tbo iiioa«it oootfltioaat oaooaatratfosa oaa bo uwii 
iaataad of aettvitiaa" • At a^alUbil i i i wt bava 
* ^ m * "^^ • • • • • • ( 6 ) 
nbara /i^ anA / ^ aro tba obaoioal iiotoatiala of amMMaara aaA aioallo 
f^f 
/ ( ^ • /UJ # Bf 1» c^ {mmmmw} * « « * « « C 7 > 
/iu^ • /^2 • 8f la <^ (ttie^ll*) « • • « • « < $ } 
A®^ • m im, ^* m/% <!»% • • • • • • ( # ) 
flMi atsfidMnft ttmm WMtir of iiiiielHi«il«et AG t^ ^« ^ » 
oir«r s l l fr»« memmt i0i«€« «ii»toi> iBVQiiw« fi«« mmtmf m»%v%%w^tmk 
mm %9 til* trwi»f«r of tNi ^iir«p^«ilttt 9«rt of mm oliifiiifiiilo atoloeslo 
for tlio ofuooao «o<!t«i to tlio atoollof oloetiooloiio intorwittott oaonirt 
lotovoottiM of MtooIIo Hi til tlM oolvoni ooafOMat* f&orofovo wmmntly 
m aofo fogofOBo tFo«t»«it to «ooorttio Ac* to ovotlililo'^*'•'**'* ia 
tko litorolitio 
As* • AH* • ^«J • AaJ • • • « • < i t ) 
Dliom AG^ <«litoli wil l 110 ttiiotiiro) i t tii« fyoo onotir oii«ito 
ooeoolototf vitii tlio trwofor of ^ 0 iiaNbfoi^ tiObto fort of tiio o^pliii^ilo 
)>> 
l u 
••I«««l« tw9m in * afOMHis ••Aini t« tii« ttftMll* iat«rior «f «tCiiC«ttoii 
N» AG* (iflit«ii wi l l 1i« 90«ittir»} i« tli« tr9% mmrgy MMOoi«t«« wttto tii« 
•U«tr»«fttttlo «ii«tg« vtpQltiOtt of tli« polar li«iiA groins MI<^ AQJ^ (lAiob 
v l l l %• |M»»ltiir«) ! • ^ « fpt« «aofiy onongo M i c t M to «io nyiOroUoa of 
tlio i^Iar groufis at tbo «looU«*imior tatorfooo* Xa t ^ oaot of 
ttoaionio «le«U«ii t ^ tot* A^^ « i U lio at>««iit» i«foil« in tlio oaaa of 
».».. . . « u . « . , ^ . ^ « _ . u ». a . « ^.: * X . « -
oppooitiiK feraaa am xoaponaSliIo for ttio nioallo itavii^i; » dofinlta aiao 
and bavo ^ « a toiwrtoil froM ttia hydropHo i^o foroaa*^* 
XB lUlStriio aotnitoBa and iiliaii tiko af^ragation aoiBfeora axoaotf 
80.^0 tlia ft«o o»aiir Of •toaUI«aU<ai, A<^ oaa t»o ivpraaantad hy 
tilO OQtiAtiOII 
AC^ c±r w Rf la mo • # • • * • • • • < 1 8 ) 
9lMi boat of aiooUtsatiOfi eoa tm oalottlataa frea ^ o trnv^rataro 
aapaaiaiioo of tlia OHO 
Aif m m. m^ A U (<»lC)/if • * • • • • * • • ( 19) 
for aaloalsag gotomoata* A alallar oipraaalon oaa alao tea aooH for 
loalaotf tetorgoata ooatolalag a faetor to allow for ioa osoitaago of 
tiia aloolloo^* flm lioat of aloolllaatloo oas alao lio olltalaod ^ 
glioot oolorlaotry* f io oatr^y of aleaUlsatloa ofoi i^ a olitalaog 
fioa tiMi ra lot ioa 
iV 
itiiaBuy^ B mtrntumfifasi 
itviMi aolirMtf ^ tti« aiaitiwiii #f « •wfi^tMit (tit* tolidiiltstrl* 
IMlmidt ^t«fi«iit« Umm lM«i «llltattf IA fltv^ml fl«JUi9 t» imb«a«« 
t^ft mimtUtf of oii«ii« i»»9»wMls^ ^^ *^ «^ soltftillmtftta ! • «ittMa^ 
V»l«t«A te 9 t « * I I i « i t i ^ •!»«« M»bMl1l9aiil»t In tINl • O l ^ i l i t r t^MI9 
Mit f«t»i4 Hii&i liNi me »f tn* mivfiMitmii i » wmt^^ma^ Hfit «iM* tNi 
•t®tl&«s mm tnUy fount i t» te«f«tts9 &• airvotlr pir9fOFtt^«l t» 
St liftt %^m 9mm9i^9^ Wtmt Hi* tolvint aettion of litl»**«alt« «i|^t lh« 
€m to tiko fsivAtioii of m rim of ttoo lliSo»«aIt aoloooloo «romA 1 ^ 
iMiloottlot %oi-ai oolihilliwit fho ionioei itoi^ po of tHo foxiHir 
•pwy ' i^^^^P wp^W^fc ^^'^•^F^wlBfOt ^BwP' flr O F ^ W ^ ^ ipiMP^Pp^p ^rOWSp^l^MO •|ff^P*"^0™"''B*^"'wP ^^|f ^Wi^t ^MP JO^^^~^^W"^^^OH^*^PBOrO^ 
•eli^tliaoto to Urn ^ nt^rlor of «io aioollo Of ooiotioo to i t * H M 
oolOitltaoAt ooA tfco looxootoa aoltfiiltty of tiio mmp itcotf miWt 
tho oMIttfln of o 90l«r ooIiiktUmito iuui ^mm foiotoi o«l?^^* '^* 
fort&orf i t ham %9m oti|«ootoii ttiot aoiobtltootlwi ooeiqnroi ooJ^ 
•iMoo t M Cilief itoovo ttttot 0m mma^ of MiOatoooo ooIiiOiMotd 
ioofooMt ottii ma9 oeooootrotioi"* 
Oie*o feovo koto fOwid to looor to tHo proaoooo of oolitlliostoo 
I'l 
•fftetiag w&ii itttMttMi liitoli •»i iU •wrar imUm H M €Me «f tim 
•nrfMtMit ia various ml'vmtt^* Y«rl»«s taetors moist oo oaowit of 
•tnrfooiwitt Botaro of oolvliiUiotot varlotion $M %«ipor»«Mro« 
oiootfoljftoo ooA MMiMiUoftrolytoo oro rooiNnioiteU nkioh offoot «io 
ooltdiiliMilOB* BortUr of o i * ^ ' * ' ' iHtSOsioA ttiot ooltAtUstiv 
^oworo of nioolloo inoroosod with ittortMlflg oiso of ourfootntt 
niooUo* iClovwdir^ poiiitod out tliAt to liooi ooooo aooondtog o 
6o«o2o«ott« oorioo ttiat is iae^nessitii %h% Immm at t^e siUkirlt ^isiii 
oilbsr in « s t r s i ^ t <^sio ooaf»et»A or stiistitutod en « lisnssno rim$ 
dsersftsoM Uio nolitlilUiy to a sMrfaolsui soltitieit* fli« taisstiorsfod 
oo»|Miitiias oro aKiro soliililt %kmk lltoir saiiursto^ eotmtoriisrts and 
oyeUsaiiots fosuits i» ott^ a&oiUc.. Iho soiiltiiUty littt iirattcbii^ of tlio 
ohalA lias littXo offaot* Towporaturo h»» tm offocri on «lio «ct«iit of 
ttieoiiar solitl}ilS«attoi& inbielt is dap«ii^iii on fHo strusttiro of 
Kolublllsaio asia of tUt sttrfaotaat* In itosi easea tbe aaomt of 
•oltt^ilisaUcm iaoreasna wi& i«iparatftra &m to oiianga in ttte aQasoaa 
soloiiiUty of tHo soiilliiUsato and Qi^ isigo la IHo firoportloa o f tbo 
aioallas* Itio oriaof of addition of alaoireiytos.partiotfiarlr osooso 
alkali ro4iiosll Urn aoliiteility of ofianle apolar seivoois iiko 
boaaaaof tolttaaof x^idoa tmd tairfaatoiia i» sarfaatant ooiotioaa fent 
tHa aoida oaasai ati iaaraasa in aotiAill lt jr '^^« 
I t haa ^oi i foiMd t&at Hio aidilioii of soiotoiiisata ratfooos 
tbo CMC and tlM aolMbiliiy of a soiiibiUsaio Inoraaaas botwaao 
l lMlt i iC assooiaiioa ooaotatralloa (IM) and ilia or l i ioal »ioallar 
ooaMantrailao^* llio laoiait of aoIidliUaata diosoivad la tlioso 
Ill 
i«ltwi« l« v^iy iMi i l t but »faari»glr aolii^I* siiilttaiHtM anAttio 
«M9i«ratiYiiljr !«!«• i iMr»«M in Mliibtlltjr iiti«B Aidtd to Mirfmitaiit 
•oltttimit eott t«t»^ •ill^etitiottl «t««U«r ««8e«iiti*«tiott of •srf«ot«iit< 
wtmmtvmt 
•Biiiiiijuiiiiiiii I I l l I m m 
•o i i i i lU t r e t mtgami9 •ti^ttwuNNi soiwttll^ Insel^JNi or •Ugl^tJ^ 
•elfi^lo in w«t«rt % tti« am$,%t»u of fo i r l r b i # ootiooBtmiioiio of 
mmm fot%) aUeiili oiotal oaito of on^imio oeidoy oitelt • • oo^m 
li«iiieot« and iofltiM ooUio^rlolot ifHiofo cro iMit iiieoIlo«»fotiiiiig 
ooi^^mao*^* fiio BiM^ grootor ^oimtiMoo of ky^amtvep^ vtQoifod to 
li^roaofd io l i^ i l i t^ to«o &«ta intoiprotoit'oaotftor wmt^emitm ^m 
Miooiiior iaooi^orntiOB^* nwSSm Hoo onggooiod ^ a t Uf^m^tepy 
io Moro o *oolti«i«>itt* o f f ^ t ( • • oppeoo^ to a ••attii^!S*ottt* of foot)* 
tfp9 Of %tii«iaf totvooo aoiilbiliooto m»& liyArotrepo aolooitloo iiofo 
&OINI ooooIndoA Hr otlioro^®^* llaio*®'**®* doetdoft tiiat Initk foolH^rat 
i«o*t oeopIwK iMiMitiOB am oaIti«i«»iat 9li^o4 oo ii^H^rtaot rolo 
in tHo iis^rotf^io i«op«rtioo tHimm W oonioo liMooaio* 
Booaiitlr i t nao liooo foiaill tiiat tHo oiAitioa of low iiyArotioiio 
O0BOonti«ti«B0 oa«oo« o ooltiag-oot ootioo oliioii mgr hm eoM^aroi 
vitli oiailar oolt offooto ^ * ^ * Siftior ooooovtratioiio of liardrotro^o 
eooaoi a ooitioi«»iB of foot* 
u 
'is) 
wmueM^mma&a* nmm&wn mm FOR m^ mim WICEUAR mn mimiu^ 





i^ooiptton «|)totn»oeoi^ Sf 
H^»R» oj^ ootrooo^piy 





Liflit iooitoriiig to OHO of tHo voot peoorful ioolo for 
«o%ofl»laiog alooUor tm aolooniw voli^to In oolotten* Xf T i o tbo 
tofftoidtir of o oolttttoo of <Miioo«ftrofioa Cf md y ' t o tko iurt i idt^ 
of tbO OOlVOttty tllOB 
A t 
- — A — • }| • • ' ^ • • • • • • • ( 1 ) 
iiiioro N • MOlooolor «ol«liti aman to tiio oooond vt r io l oooffiolont* 
J?o 
9 
f ^ mtmmllwt mlvt^tmm^ tli« QMCf C t^ m^ tn* ttnrlkiditjr «i «ii« aiOi 
B is Ml ^ tSeal «mi«taiitt a«p«itAiikS ea tti« «av«l«iigtit of Ugbt tw««» 
tb« T%ttmtt9% twemt of tolvoot ond tbo ^^looifie rofriMstifo tadox 
laoviiieot of tHo tol i i lo^'* • 
1^0 iPbov* o^tiittioAo opfily to aiMi^ &aiiised toXotoOf «ltil« tito 
troote^t for toalsoA sorfiHstimts ^ove «a«o l>mm aono^^*^ * • FUMI 
tibo tntorotpt ima slop* of tiio B(C^O^}/<T«>T^) ii^aittot (O^i^) p&ot«» 
tHo •te«llttr nolgtit jBMt t ^ offoetivo oliai%o on ^ o «i09tl«0t p« 
oao lio oUtalmiA* 
Ugiit Mottortns bos %o«ii onotf to Mootoro tho I9IC of 
•oooolotloti oolloi^o* Ibi «lio o«M Of l«f«o Mm-opiiorioiil • le«lI«o 
lt«lit»oo«ttori«c rtoolt* oon Ho vmtA to giv« an tikw of «lo«ta«r 
i^ato* 
IB tko dvtomloottott of «ol«o«lor ootglit by tlio otittiiMitotton 
OfoiltOrini octiiods o ooli oootoiBiag « oolotioa of tiio tilgli aolooolor* 
voiglit aotMrlol to ofMi to on aItroe«iitrlfiiiOf oootrifoKol fsroo* 
tooAs to oQooootroto tli« I«t i« aolooelot (or »iooXI«a) to tbo 
ootomost 9«rt of tiw o«U» oliilo dlffooloa t«od« to praaoto a 
of ooloooloo fraa ragiona of Mgii to thoaa of loo ooooootro* 
^f 
ttott* im •fnilibriiHi w i l l b* ••tiiiUib«tf to«««««n tii«ti« two •py^ttig 
t«ii««ii«t«»» Mid m%, •«eillbriaii tli« «Mio«B«ra%tott gr»dl«ai in ilit mi l l 
nB«ii»s eottitant* Hie «ol««itl«r iMli^t ««» h% •Utatmid Hr tf«t«nit»l«s 
I I t s 
«f»iiet«tr«tiinic at 4tff«r«iii parts «f, ««U'^*^« KstidiUaiiBmt of this 
•qotllbrtiMi «att r t ^ r a • loog ttMa» but tfatamiMittMi of MOlaealar 
wtlClit aaa ba aaia diirliig tha appvoacdi to o^aiUlirtno^^'* 
» « ariscTiioscoi'Y 
mmmmmmmmmmt>*i'mmmmmmmmmimmMmi^ 
Iba QMO of a swrf aotaat solttttoii oaa ba datamtnad at tiia 
%wm^ point la tlia aurfaotant ooneaatratlon va« mcust pbj^ioal 
proptrtiaa* Sisilarly otbar affaata oioi alao %a atodlad* flia o^ar 
MMUifit taotoBlnfiaa ptuvtda a da«p Isatgbt tato tba laioallar atniottirot 
ibapat aisa «i^ oluoiad atrtaatttio* 1%a aigbt of taeorperatimi of 
aotabiltsataa to •ioallwr agrataita iunra liaan liivaati«atad by b o ^ 
proten and fInorina nagnatto foaonanao i^aotroaeapr alnoa botb mm 
fra^noiolaa (^ i« loa l Obift) wid lino «ddtiia mem dapcndant on tba 
nolaottlar aavitonMnt of tba noaiaif abangaa in tbaaa proparttaa 
for aoMb&Uaataa and aarfaatanta aa a fanatlon of eaooantrntton oan 
proHdo praai aa Infonuitiatt on tba looation of a aolnb&iisata wttb 
ra^aot to tba aiooUar aoalai aa va i l aa an tba a»da of nioolllsa* 
tlon* m additlOBy oanpariaon of tfco abantoal abifta of a ao I iA IU-
•ato tn a niooUor arataa wttb tbaaa in polar wtd aan»poiar aolvanta 
oan bo aaad to fomiab infomation on tho antiara of tba amiionnaat 
of tbo aolobiliaato^^* 
fho naa of nnr to datamlna aolabiliaation aitaa vaa 
pionaarad by Krikaaon in an invaatigatioo of tbo aoInMiiliaation of 
^'? 
9 ] 
liMMtM mA l»r<MHil»fii8tii« hf «io«li«r wntlatimiu of hmta^wylpyrt^iuimt 
ofeilorld*^^'* Mert rM»iitIy ibis tjrp* of lavottli«tloii Utm %9tm 
•xttntfoa to tiio •oltfliiltMtioo of mltrol^oiiMiiOi if«N»diii«^yl«ifUno, 
ttt^ropsrllioBsoao «iid oyoloboxmio I B 0*1789K tocioAoo^itrliMtiispl^ 
mmmimhromi^ (CfAB) ooaotftono^^*^^'* Uao bvoadeoing bao alto 
!>••» totrooticoto4 for ttonsone ool^lUsod W todlm ao«oo3rl«al|>boto 
{m»} mm aoAm^HrimtisylmHmmim oblortao (sfACl) mad liao liooii 
QtiUsoU to oBtiMftto tiko MTorogo Ufo t l»« Of tutt %m%mm voloottlo 
in tbo oiecllOf 10 «oo or looo for o aoditat ^aeoylsulpttate iiio«llo 
118 
•tttiirotott v i ^ HoiiBOiio • 
^roK %im results of ^tstittOMstrlo astomiaatioas^^ atiA 
thti'm of nltrartolet a&aori^tton ma prot(»» tsaanettc rssoiutttcii 
0poetroseo|)$^^9 ^ssxoio aeia solijiiiUiod hy solatiinDs of tlio omw 
lOBie sarfaotaats^ pol^ rcoEjrotbylatio (9X1*2%) Haxadaesmol, oatomson^olg 
was ooaalAarod to lia looataA at tiia foootioa of the hyarooartiKm eoro 
aan tlM» bydratod OiBrotbylaaa layor of tiMi aioolla* Bitiea tha 
eiiffigos iB tha ohsatoal sbifta of tlia alkyl obata )»rotons vara 
lafior tii«B tboaa of Ilia polyatliyleaa oKitfo protona and tlia biadlBg 
of baBsolo aoi< liy tbo sarfaotaat vaa feaod to bo govaniad by tba 
lanfBBir iaatbani» tba aoat i^ rObidila oriaBtattOB of tba baaaoio 
aotd MOlaaala vaa eonolaaod to ba tbat to vbiob tba bydroi^obio 
boBsaaa ring la aoolosaa in tba bydrooarboB oere and tba bydiropblUo 
oaibosytla aaid sroop ta protreAIng iato tba polar OByatbylaaa layar* 
SBQli BB aBTtroaaaBt ia alao ooaaiataat vttb tba laek of iribratioBal 
ftBo atrootora to tba ultra • io lat apaotnas of tba aloe l iar baBSOio 
Boldf sioea I B tbta looatioa bydrogoB bOBdiag ooald oooor botvaaa 
21 
'I 
t i l* Milt iiroton am& th% taa«nMi«t •t6«roaQrg«ii «t<i« tvcuUlas iu m 
liMitK of maHtiUty^^^*^^* 1li« i«t«rMti«a of pliftiiol vitb sMtoii 
Aoaoeyl tii^ltaAo «2«» hat 1»««it tmrosttgototf Hr IB »Mr to D^O**** At 
a givtn pbonol «oiifi«»ti«tioit iiior««si!ic sorf aotnit ooQeontrottoa 
««ftM« • mttt of tlt« aroMofcte ptvtoao to Btii^ Lfeor iMiitotto tUH 
IMioattag tiio cAiaaso to a aos^ liydro|^Qi>to anvtronaeitt* 
9 •' 
! • J»lf .Corlkl 11 and 4l«r.Qi>0(!»ao» Adir.C^lloia Interface Sol At 
2f 267 (1969)* 
2* F.«»*rvnai«r a»d J.H.rentlUr, Advn.rii7»«0rg.Ch«««, 8 , 271 (1970) • 
3* K.Jtmgensatint ( t d * ) * ^Oatioolo j^rfoet.]»t«"» M«ro«l ^klc«rt 
N«w Yorts (1970), 
%• r*fnk«rj@Gf A^VmColloi^ Xnterfimn £»oi*f !« S4l (1967)* 
5* l9*Holleri in *ll««iOt&cm I£lii«tl09 in Hicelles*** Amir*Cliim«soo*Sy»{>» 
(fUCord««««d»)t Pi«ttti«, Hew foric (19?3)* 
6« l$.J,F>c^lole« (ed«)i **!loaionic Hurf^ot^mtt*, ^aroal X^eklcer, 
Urn York <1967)* 
7 , !C«Sblnod4) audi T.Niifeagwfea, in •Colloli lal snrfaotants" ( fwt , 
T^mi^uebi end f.fBe^nra, eds*)* Aoade@io Fresft* Kev iror& (19&3)» 
8* G*S,fiartl«y, "Aqueous AOlutions of Paraffin 6tiain Halts"* 
flerpann, r&r la , (1936)* 
9« P«Hulctr4eG and K*tf^ffy9nl»9 "Crit io t l Hioell@ Cunceutriitionti of 
Ai|ft«ou» Surfaot»Bt i^ateaia^t Kt:lil)&-KBi^36« 3a|)0rint«Bdent of 
DoeaoMHcitat ti«B*flovaniM«at printing Of float vasiniugtont 
n.C«20402 (1971). 
10* V»K*ilaB»al and p.O.shflli in *KioaUication» solniilllaatiot} aud 
Mioroamilalotta* ad. Hy K .UNl t ta l * Vol«l , p.87 (1976). 
11* 8 *C*Ut t la , J.Colloid Intarfaoa Soi«, St , 266 (1966). 
12* R.G»]>aar8on, Sanr»Profrr«(3iam«t 9» 1 (1969)* 
13« A.»ar» Hatura (London), 231, 313 (1971)* 
14« a,P«Kieka and H^Chrlmtan, J.Colloid Intarfaoa Sol* , %6, 417 (1974) 
i5 * O.Ytlfarlcovita, O.Lai^ and A*.«*ICeriaa, J.Collold Intarfaoa ?M}i., 
47 , 424 (1974). 
^ 3 
it\J 
ll««titig of ^ « ite«rt««i (SiMil«ttI SMi«tjrf Kl P«»o» T«iiuii 
|}M«!l-7t Al»str«cii lfo,as% (1975)* 
17« 6«v«Brai|f» ^•Ciiiii»Fli3r»*i 97t 9 i (t97i)« 
i8» a,ir«Br««y and ll,K«^I«i» a«0ii«ai»Piiy»«9 58t 9935 (i973)* 
19* G«V,Br«ay» ^•<%M«Ptiy»M SB« 9942 (1973) • 
20* r*i«^«r9 tit wCaUoiite Surf ant ants* (iMriit«ai«iaBii9ad»)9 Maival 
llaWkar» Hav r»wk (1970) • 
81 ft IC«Sbliia4a» in •OolloiiSal Smrfaetata" (@*i* tanaimi^l and 
t.Xaaamrat a«a*)t A«a«anie Fraaat 9«tf Kair Toric (1963)* 
28» AtSasr &&A a«lfa«aittyf «l»Pliya»a>«n«9 73t 809 (t97i)ft 
U3* »*P*iaiar8CKi aaa A«iiaUmrt 4*rtir8»(3ta»«f 7 l t 3 3 ^ <1967)« 
2%* PtMt^r^aet «l*lPtiani»soi„ €0» t52S <i97l)* 
S5* l?«Mtilcar4aa« J»l»it«ni.Soi«» 4K>| t33i (t97t)« 
26* PftB»El«tomirt a«€ba»«saa*» 3i8 (1963)* 
27* S«A«iialiiiii^ii m& R*n*Btoicaa9 £Uetrt)2rta aolaticma (2g^ «<lru)» 
Biittaiwiiartiiai ttmmii§ 9*% (1939) • 
8t« B.t,Fraak aad <l,M«waaa« <l«<%a««Hi]ra*t i3t 907 (19%9)* 
29* V»r«Olaaaaaai aatf M«f*l»o]giaaat J*AiMir»CliaM*sao«» 7%f %817 (1992)* 
90. Aftiflaiinta» i^rhfrnm*^ 67f 8079 (1969)* 
91* PaMtfkarJaaff X«Jaltraa]« aK4 0«X«IHiIiii« 4l«rlira«Cli«i«t fiBt 1390 (1939)• 
32« OftSftBartlart Px^raaa la tiia dtaslalrjr of Fata and otbar Upidat 
VmrgmMm praaai lAnftm^ ]p«2l (1999)* 
33* A«s«0ftl«inraaaa9 Dlaauaatraradajr 8aa«» 29t 70 (193B)« 
3%« OftCtXaraablalit B^Haaarit G«Davan|^ art and il»A«Saiiar«a» J*AMar* 
€liaaiftSoo«9 SBf 2%6 (1966)* 
}i 
9'' 
O0atr««« 911 Sorfotf* Aottvt 9Mft«t«i««ii« Broccvltit (196%) 
Oorfloa aiNI Sivattlip Hew Ydrlc (1967)* 
36* K*fttiioda« T«]talr«g««a| B^TaBflMimlii md ¥«XM««ir«i ^'CoUoldal 
siirfaetaatvt sate piir«too»C!li«iioaI rrep«rti«»** Aoii#«iiio ri«Mi« 
S«ir 1!iBrtc (t96S)« 
97t E«H»$tiigtii sliciiitt mnaev^ imi !ir«d M«SAlt«ait il«Oo2lotfl tatmrtaam 
Set*» 68» las (1979}* 
98* v*tl«tlftlik am 0*P«lliixiifti« l(l»IIotd»«,» 3%8| t209 (1970)• 
99* A«Ba3r «iit a^Ktrntior, «l«Aar«r«€b«M»aoe»t 99t 67S7 (i97t)« 
^ . f,«iditrj««t a«Plirs*Cli««*» 69f ^IB (1969)* 
4 i , i r . t . f ^ onfl ^4{»H8ne9 <l,rhsr««(%eiR., 7%t tTO (i978)* 
%S« If«^«9tliliik9 <l«CoI]oi« sel*t t7t 801 (19^8)« 
4i9* lt«^«8eliielct S«lt«AtlMi «i« r»R,l i f l«l i , ^•Pby».C^Mi*» 669 i3Si6 (t962} 
%%• ft«l«S«iiiiAe, J,ptQr«,Cii«tt«» 68» 3«»5 (196%). 
49* N,J«S(ilii^ and A«B«6il&«n, i.mlUlA Soi.y 80, %6% (1965)* 
46* v«ii«a«iiiiii0t R«ititt«ii««Hi •ad if*t*coffrint J»piirs«cii«it«, 
55t 1390 (t9%9). 
%7* v»Kaiwi«ait A8rttiie«« rroiaia Ciii«i»tiiPt !%# t (1999)* 
48• P«lliili*rJ«« moA kmWHft «l«m3r»«fSiw«t 67 § 190 (1969)* 
49* R«S*rrmk» P««.Pi«««Sii|^fl«, 19, 91 (i969)* 
90* B»A«ai«rag«, Aiiii«]r«T.A««d»8ol», 189# 899 Cl969)« 
91* M*itl«iillil««, T*ff»f«lt R«T«iMir« MM 8,iictiiiir«i Biai«Gto««.sm>«Jpii«, 
*7> 869* (197*). 
98* Nilf«Mii«y X,siilralMM« and N»Ko4«t Btili*Ch«a«soo«Jpii*t 
*9t 890* (1976)* 
L 'J 
9%, B«»«stiigli •»« aiiMiti mman^% 8ttll«clMi«s«e«ilp»»t 9t» 195% (t978)« 
99* K«0«6o#ftasil Mil G«C«&«B«oii» CnuiAiaii J«<3IUMI«I 99t !I86 ( t997)* 
9$« K*liirl]nii«t S«2I IOIM attd f«IUk«g«ifat Kiolloidk2*t 189, 68 (1963) • 
97* r^*il«fOrttiy ana e«e«KeDMialilt »oll«td«2«t ao%t i09 (t969)» 
98* iC*Kfin]rami» 1C»illot«^X«9 181» \kk (1968) . 
99* 8*l«B«InBlir«t «P«s«claiil«» 4*W*CerktU aaA il*r^ofi8B£ai» 
frMtt»r«riaagr i06«» 60f 979 (196%) • 
60« R*r«Tii<IM«ibiM m& A»i;:«Al«3i4iiid»rt «l«Flir»»Cfot««t 66» 1899 (1968)* 
6 1 * s«ll*HM{i8iit «r*Piiys»Oli«B.« 66t 1599 (1968)* 
68* 8«IUitl4«vlf^ end 8«4*l>»tlile«« Tnai»*r«n^a]r aiie»t 9%f 987t 
1182» 1990* l^ OO (1958)* 
65* G«stftlnfil^ mcA A«s«Al«xaB8«r» TraoscFaraday sue** %6» 587 (1950) • 
6%* Ci*HtHaftl«y« At^ttaoot selstlons of f « rs t f i i i Cbttln M l t t f 
V«B«iiMBiit at 01«« F«rl« (1956)* 
69* ^•Qrlsdl i^ and C«R*fitti3rt J«(ltMi*Soo*» 679 (1989)* 
66* }l«a«1fo]a» J.Oolloltf sel«t 5» 506 (1990) . 
67* •l*ll«PblIUii«i Trfla««F«riidiqr aoa.t 51 f 561 (1955)* 
68* J*lf«eofl(lll» JtraGoodMa «Btf s«r*8«r»ildi Tr«a«»r«r««a]r soo.t 
60 , 808 (196%) • 
69* r*H«er<Mli« 6«F«rr«ki>l and 0«B«Fard^«» 4«Pliya«Cita«*t 
68 , 9998 (196%). 
7D* 0*v*l>«vlaa aa« l«K»Rl8««i, In ia r faa la l piiaiMMMinini» AaaOvila Fraaa» 
Maw l^vfet (1961). 
7 1 * 8*A»Fatlilaat Fraaaadlaia 5iil« fataffttailanal Gengraaa an Sarfaea 
Aatlvl«F» ailvaraltatadFoakanilt MalMt* 1» 818 (1960) • 
1^' „ l 
Z , } 
73* ll«6*Hallt 8«A»P«(&i««« ill *il«Niioaie Si»rfa(rtaiit«*i lf«a«{ielit«lc» 
fiAitor* 9p«9i6*577» N«re«l IMSkw Ine*> lf«ir TQITIC* 
75* K«S*iirai» in <*C«ilioi<laI iiiqp«r«iiia« «iid Mio«U«r nSmH9V*§ 
K.UHiltai^ Editor« ACS ^i^ositai mritm m*9§ Pi»*&39*838t 
Aawr CiiMi«s«#«9 waiOiiflst^i &*<3« (t975}« 
74* SsS^irdif iit «pyoQ»XBttni«tioiiiiI Cottf«Colloid m& Snrfao* Soif^ iio«*« 
r*ir«lfriMt Editort pp*%7$-%79t 8iMi^4i»t (1975)* 
79* C.Tanfortf* in •Yli* Qydro^etiie t f f M t * , C«T«iifoirtit Editor* 
9]i*36^5t ^<^n Viloy asd simot How Yoiftt Ci973)» 
76« C«T«iford» «l«P6yft.cii«Mo 7 i * 2%69 (i974)« 
77* SJiitifoed i»ii A,T«rioroiieo» KoIloid^2»LU2;«F(iiy»** 2%6t 980 ( i 9 7 i ) * 
78* r«Mot3fneiiK md C«f»imod«8, JC0iloi€kE*t/*I«Pol3m«* a5D* ^ 6 (t972)« 
79* KcS^irdif itt <^iooUisolieiii SoiidiiUsotiott «»« Miero«itti»iaiio», 
lt»I>«?iitiol, C -^d*) pi>«i9i«i^i flmmm Prtmi* H«v fork* (i976>* 
80* N.i.L^oBoiii and f?«Iiiiicltia»oii» «*9olti6iUs«ti<m moA Rolatoa 
ftioaoMoooii*, Anm&miti Prtoot Mow tewkf (i995)t 
8i« A«M«Soii«»rtat J«v«rorr9r «i4 j«B«n^9 "Sarfooo Aotivo Agontg osd 
])ot«rg«oto«» ?ol ,n» wilor (lMt«r««i«Boo)t ^^ ^^f (i998)* 
82* S«Iiiirti«i» •surfoot Aotivity mA OotorK«iior''t N«e«iiUii, 
Kow towkt ( i96 i } * 
89« 8»A«fliiUoF« Ad¥itii,f1iMni«8oi*» iy 87 ( 1 < ^ ) * 
8%. J«S»M«Hok» if«Pli«ra«Sei*» 9%f ia89 (i969)« 
89* ll««l*8oliiok» •Keaionio Snrfaotaiiio'y ii«i)oaa»r» How Tork, (i987)» 
88* X«9tiitto4«t *fHiiViai rrtporiioo of SttrffootMit selotioiio** 
N*l)tklcor« »«« York, (i987)» 
87* F«lt«iilii«rtliy» A«T*FloroBoo ood 0«8«iioot«rUnOf *8oiAil iMit ioa 
%y snrfaot Aotivo Agonto ana i to AppiiaotiOM in Okoniolrr M 8 
tko Biolofioal 8oio»oo*f ehtfSMi and Roll* ioadon (i988)« 
^ ' ' 
iJ 0 
• • • J,V,ffollaii! and K«E*];<«X^«iiit a«AM«r«Cb«M«5oe«» S8t ^ 1 0 (1936) • 
89# t«E*aiitit» Jl*fhf;<%mm9 %9 2^55 (1952) • 
90« r«Vormir» Wiitrit« Ali8«««ir«, SOMI (1933)« 
9t« A»B*l!*Lttifr«ae<^f frim«*Fiira<!iQr @oo*» 53t Si9 (i937)« 
92* A«S«C«l4nrr«iie«» A»«ltti^ariSt 37t 107 ( 1 9 ^ ) * 
93* 0«s«li«rtley, <I.Cli««*£seG»» 1938 (1968)* 
9%. ICSHliuma* 4.my9*Ckm.t SBt 1136 (195%)« 
95* ^•SmBmiM ana c«S*Hai^rf 1^nBi»*rar«diQr boo«« 3%i 128@ (1938)* 
9$» lf«B»Kl«veiis« Cktm*mv»t i f ^7t (1930) • 
97* d*v«>ioi)8lEt mm *Sml^*&maot9 «l«Aiior«(3ie««siie«t 62» 2833 (19%0)« 
98* 4*¥«ir^<ilit ima T.K.^oOt «l«Fiiyii»01tcH.» «a» 1099 (1938)* 
99* >**^waa, rHialra KaMlstaanftaiaeia Madtil** 73t 39 (1963)* 
100* dfatilNivSt llloctien«2«» 76» 107 (1916). 
l o t , l«!I«H«ka«» Snd.l'ttg•€%«»•» 38» 382 ( 1 9 ^ ) « 
102« W.ilobi and H«i«;elit«rt lna*£iig»eb«ii»t ^^§ 1338 (1930) • 
103* t^dap Oba«.rt}anB«BalI*» tk, 22 ( I966) * 
10%. trada, ai««,phani*Bnll,t l^t 39 (1966)* 
105* A*$«C»Lawracie« and R*a«Paeraoa« prooaadlnga 4itfi tttiamatlonal 
eongraaa an Sarfaea Aatlva SHEdiataaaaa* Braaaelat 196%» 
Oandoa aad Braaahf Hair Tark (1967)« 
106* B*B»KlaYana9 J,ABar«Cli«i»So«.« 7Sf 3780 (1930)* 
t07« K*A«slaaayt ^tt^^ Saattarla£ In piiyaleal CtiaMlatiyi 
Battaivartiiav Umden, (1936)* 
108* e*Tattf»fd> Hiyaleal Chaalatiy of ttaaiWHalaatiiaat VHay-f 
Haw Tarte, (1961) , 
109* E.J«Nlr«tla and L^H.PrlBaany a*0al la ld 8al*» 12« 39% (1937)* 
110* K.a*M^aala aad L.R.Prlnaaa, J.Pbya.Cbaa.y 63i 1696 (1999)* 
3 . 
B99, 16S, aft ii9%)» 
tiS« A*?«WiolM>l« «MI H,tJMiiU9rf In •Nqrsisftl il«tli»ds of Oitittte 
ekm±9iiwf*f (Srfi •an*)t fSiI«i» oaitoa tty v«i«ili«f«ert 
Itettr»oi«B««» ir«« «»riE» t9M» Veil &# p*i007 iiI«o airlJi^l3«» 
E«UlliuHi MHl Kwt ttt tiMi tSmWf F«rt t f 9«€99» 
l i 4 * P«A«vin8Qii» fmiH»lltv«t <»8ff i (t96S)* 
it9« «l«0*ErlicitM»i» A«ta clMB*sointd««t i7ff 14^ 78 ($963)* 
l t6 * JtmOmUrikmaM. moA (l«&«Uli«ii» •Stirfiieo Cii«Bi«tiir*'t l^ reo*2aS 
Se«i4*syai^*fitirfM« Aotivilrt st«idcito]«it Muokiggiurdt Copm^ai8«Bf 
i%8 (1965) • 
117* «l*0«irilr»iOii antf G«6t21tKig« A«t« otitM»so«iid«t 2Kl» mi%9 (1966)* 
i i 8 . f«ftiitci««Mi Old s«Tori» iefeilloi«>JS# li.i^iyiii*, m ^ 143 (i96«)» 
it9« lf*o«iit>rov cud Ctf^ filMNUiftt a»aM«*SMHi*loiidofi» 6166 (196%)* 
ifiO* tt.ooBliroir mA o«f«Rii«4««f dr«nianuiooX» t8» %a% (1966)« 
t2tm ^•il«JMOto«i ll*A«Aiid«r»oii MiA r«R«¥«t«oit» ^•PMni*rbaiiMei>l«t 
2S» !%• (1971)* 
C H A P f B n *. II 
or loiiic sParACTAKTs m Ayuams WEsiuit 
l l l t l K I P P O f l O I I 
VwMimit Sta4i«« %mm hmm W99^v%9A fa ift« ltt«r«t«rii «« 
tli« tiit«f«oti«ii ttf ir«t«fwMliiiilii ioa imt«f«»iaMiiigbl« pol|nMr« vttti 
and iwl jrvl^l l?9rmli4loa«» p^mmNiIng polar aiOa groa^a.llava IMHNI 
OMii for Mir«r»I i3ammm%Hm%imim» flw profMirtlos «f •otattons 
ooatalBteg iNitli • iiolyMor and a •srfMtant Mv« Haao ^mplmixmA Hy 
aaatnli^ tfea famattaa «f a jMiIy«ar>»atirfMtani eonplax raauUiag 
frcM tlia %1»i&bm «t tli« aurfaetaiit tons «i ta t ^ pol^m^r fliiato* 
Eapaaialtsr atrmig lafarMiitaiis &«t» ttaan oliaarvatf iritii aBtonto 
•arfaet^mta^ • XB aontraaty oattonie aurfaotanta raflaot only' 
vaffjr «»«fe offaeta «lilflb aOMatisaa ««oId not tia dataetad oaiais; a 
miliar of g«taral eoiloid aHastatrr tao^tftia«^*^*^*^^tidiila wttii 
aniotile aorfaetimtaf eea^las faiiMit&an itaa t^ aan fatnd to taeraaaa 
by tlt« aiAitteii of aalta* Oaaiplaa; fomattmi twlag oaiiMde 
anrfaottfita ta atnmily Infliw»eai liy ilia natura of fba ooantafw 
ta«**»* ' . 
flia aBtanIo attrf«at«Bt/ipol|r»ar aoiq l^asao asiitbit ilia typloal 
praportioa of polyolootreSytao * ' * Baoaoaa of eoaplaai foraatiaot 
liio ao I i * tU t r of tlio aarfaotMt inoraaaaat and tho Icrafi folat 
dooraa aa a * '» Folywir»«iirfaetaiit ooayplasaa aoIabiUaa watar* 
Soaoltfbla dyoataffa baitor UiaB do imra aarfaoiaat aoliitiOBa* tti 
aqaaotto polyvlttyi i^yvrolidoaa aolatlanat tiiay aro oaldbtHaod ovm 
at oanoaotrattana hmVam tliat of tka orit teal K IOOI IO oonoaotrattott 
of tHo poro aorfaataAt*^*^* fHa vartoaa awdaa of totoraatiOB botvoao 
antaote and oatlaBia anrfaotaota vttli oootOMio i^lyaaro daaarva 
13 
ti^ 
&nv«sUs«tioiis aioea i t ootald be ti^ieotca tiiat tbtr« oust li« « 
stgntfiofnt infltMmcMi of tbe tiydropltiUe grottp mi ^ e eoii^lex 
foiKatioo met 00 tti« elootrioftl inttroetioo tiotife«B ttio roaetiog 
epoo&eo* Bowovort i t &a» liooo f«i»orto<3 ttiot &B tlm enrfaotaot 
edtorptloa dooroasoo iritii inereooiiift tiydroplii Uo ohoraotor of tlio 
polyoor » th« eati<mio sarfaetoBits only boild tmaie oosplexoa witb 
nonionie polyntra ittieii tbey bavt a r t l a t i va ly loog bydropbobio 
re8ldtM»« fIydro}}bol>io booaiog «aat tti»o be of it^portemoa for ttte 
binding pit>eoafi» A coia^fobeasivo «xpiaiiati<»i of tba iotoraotion 
bofw»fi» aarfdotanta and iiooifmio polyatra baa not yot he^n appaartHd 
in tbe l i teratora* 
fbe ioteraoticjiia of anrfaotoat eioellos v i l ^ polymor9t 
apaoiaily tbe vatar aoifible poiyraora hm moeivad mutsh attantioo 
beoanso of tba i r i^plieatioaa in indnatiy aa6 tao&oiology apeoialiy 
Q» aolnbiUasera for dyestnffa* tn ter t iary o i i raooireryf i t ia 
ouatonary to foilow tba a i i ^ of s ioai iar aointiona vi tb « wobitity 
eontrol polymr aolotion* Of tan tba polyatar i a addad into tbe 
Mioailar aointion to inoraaaa i t a viaeoaity for mibi i i ty oontroi 
pnrposa • Tbara ia tbiia a larga poaaibil i ty of tba poiyiMir «aid 
n ieal iar aolotiona ooning into oontaot witb aaob otbar loading to 
aarfaetattt*polya«r intaraotion* fba iflq>ortaaoa of tba anrfaotant* 
poiynar ooaf>laxaa in tba pbenewanon of aolObiiisatiOQ tmA i iobi l i ty 
eontrol purpoaaa in tar t ia ry o i l raoovary baa {irowptad na to atndy tiia 
itttaraotitm of anionio and eationio aorfaotiAta uitb na« typa of vatar 
aolobla polyvara oootaining a nareapto group in tba i r aida ebain* 
t^ 
& tii« 9V«a«fBt i«v»ttigclt«tt lit %m %iiilt «f miHimm t9 
»«ni4i9te foljfwirtt t i i i ^ mm «v«t3Ui^ i9 la two Mr t * * i«*« p^ l^ roKyw 
'^s 
9 j ' 
B 3K P E 11 I M E ti T A h 
SodloB tioHmvyl tolpltatki (bertiift«r referred to as SOS) «&» 
BitB (Eoglaad) prodoot. I t ira« furtlier purifiea by r«p»«t«d 
orystalUtaticm froa 959( •ttionol tollowA 1»y prolonged •xtraot&on 
fro* etilorofortB (too tir»} and petroleiuB attier (00 iir*) to anaura 
ttia ooa^late ranoval of trace a of oareaotad alcohol* i t vaa tban 
filtered and dried O'vcfuigbt la eea bot air oven at 60 0 to a cooat?4iit 
weight* Tbi9 alisenee of imy onreaoted alcohol vua aaoertaioetl from 
the ahaeooe of -OH peale in the 18 apeetroi* Hie fBieroanalyaia of the 
cospoimd resnltedt C • %9»73^ f B ** 9*025( and 3 • 11*(K>$| oaloulated 
values, C • 49*60$» U • 6*!^$ aad B m ii*o6^* fhe pority of t^e 
eorfactaat traa farther naoertaiiied frcna the ehsenee of ffiaiaim in 
the aarfaoe teneion ve« log.ooQoentratiOD plot a and the detemAnatioo 
of CMG, valttes* CetyltrinethylasuROnittn hroBiide (CTAB) naa alKO 
ohtained froai Sin ( l^laud)* I t waa reeryetallieed froe a(Hitone« 
repeated thrice and dried in a hot air ovmi to a conatant weight* 
The poly»arat polyethylene glycol disNireapto acetateat KOleeular 
weighta • 7%6f 948t 3%S and S98t and polyethylene glyeol m •> wereapto 
propiooatesy Moleeular veightst 776, 576, 570 and 326, have heen used* 
fheee polyaera iraa a generous gi f t froii mUHB CHEMKTICS, IKC, USA* 
All polyMers iiere of high pnrity {99%} and were need mm ei^plied* 
Ordinary diatiUed water waa firat dealnereliKed hy paeaing 
through an ion-exohaiH(e coloain* I t waa dist i l led thrice in preaence 
9 ' ) 
0 i 
•titilt%r«t«a vitii atesif^wrte vaflMttilMia* « • • umA f»r pp«9«rtiig 
• I t tb« •«l«ti«ia tftvanglMiii tli« voile* 
v«l«v*li«l3fiMir MlJitims of a««&roA oonpootttoii woto pmiotoa 
Dy alsing tHo rtiiiirod qtunt&ty of polyi^r In votor* Stook •iiliitl08i 
voro prttpmr^n hy woigbtag tttiiiK • llotstr ( H H U O Utf*) otsglo |MRI 
oleotrio ^«liHioo« 
A l l Moooiirott^tt vm m»$^ la • tboiiK>ot«toll mmtmt liotli la 
ordar to Malatala a aatfom tw^ra tara* Hia ovarall taniparatiani 
irariati^t In l£ia ^alli waa vitlitB ^ 0«5 0» 
flio oMMliiatiTi^ ataaatiriiMNita of aorfaetintt aolattoaa nmrm 
«afia li|r a FitllUpa aoniaatiirltr atatar aiadal VM fSKIOf aaliNi platlataaA 
alaetfoAaa* Iba «at« laooriNirataa a wbaat aton* llri<iia witii a 
•aaaartei fira^aMiotaa of SO mtf tOOO a/a« 
nia oall ooiiataat at a siiraa ti«|^aratar« ««a oaloalataA 
firaai tka ral ia af epaalfia ooodoatiiriijr iai« ilia obaarvatf aaaAaattvitjr 
of 0«iO and 0«0i nala SOI aolnliaaa* Via apaalfia aandaaftiTttr of 
atandari 101 aalnlion at any toaparitwra waa oalaalatad fian tba 
ralatlan 
X m A • Bt • Ot^ 
iMro K • ifaoiflo oondaottv&ty (aim ooT )» t • tnqiaratnra In 
37 
f»r tiNi •Mi««ntr«ti«iMi wt IBl • • l u i t m «r« gtfwii la «6« %mim %«lov4 
• f i c i avinlttns 
" ' " 'I • " ' "•"" • I 
8 8a i78 m 10** Jl»3%%8 « tO** 
0 $S900 M HBT'^ 7^U0 M 10*^ 
Wil l i iiii-iiiiiiiii I immmtmimimmuvmmm>mmmmmmmmmi»*mmmtmm0mmmimmmmmmmmii«m>mmmmm mn^iimmi'mm^if^ » i ' i i< i—now——«— 
* If •Chancer cma K«v^«tluirf ^•A«i*C!iiin*aM»t ^ t SiS (198%}« 
of tii« stoeic ifolatioiis wtm aai«4 and iti« eenduQtivitjr wm ii»t«A 
• f t«r •Aoii aMitimii «BMiiiiig ao«pl«t« wSzlai* lk« •p«tttfi« 
«MMtt«ti¥tt3r «• • ofilottliitda l)r iqip3 r^t«g tlHi Mlvont oorvMtios* fb« 
one • • l a t * of 888 an8 fSYilB ta witMTf 8«icnil»«8 toy • m l M t l i r i t r M««iia«, 
«af« 7*8 «Bi 0«95 aliir^ tomiMttTal^t at 89*6 liiioii ar* la «laM 
18 
agy i f i a t v I M <Mi« •» !« • • af 6MC wwpmr%9A la tba lilaratiara*** 
iHBTAOE f 8 8 8 l ^ li8A88B8tt8Wy 
8arfaaa ttaalaa af tiia aalatiaaa nara aaaaaratf at 85 C tgr 
a aadlflatf 8vai^ vatMB« «at8a8 aatag «i *A8Ui*f alataaatar iirrlaia^"*^* 
(Banaagka ¥aUaea» metM ea«t8mlaa8) lAlato aaaltf raad tiia wlmm •t 
7 ^ 
J.J 
iBiawtawA li«iii« wttlila tlHi mmmm^ of • 0«4XKIS a l * Pure vtalaltsa 
•t««X tl[p vf •xt«fn«i ratftiui 0*d59 «• « • • tMwtf* fli» «ff««tiTt 
portion of Hi* fttovonitor gloM i^rSng* «I««g wttli tli« otooS «ffO|^ pl«g 
ttj^t oOKfUioly f i l U d witli t ^ soIottMiy ««« kopt i lgbt lr f t t t o i 
Asoltfo • iri<ttr £ !« • • tUbo* fit« mmmi^ly wtm k^pt la • Uiomottat 
•oelt tbat t ^ ii&«n«*t«r li««ft « • • l« f t iibov* tli« «li«xno«t«f«d Ufiiitf. 
Kaeit <tro|i «ms oilowtA to grm •imrlip on tito otool t ip ovor o foriotf 
of i<i»5 ain* IfOlmo of o t l i^ lo tfrc^ «oi ovwmgotf fion tiuroo to tour 
iMioouvMiontff* nto otni^ St «B{»«inn«ntiil INioiftn won yraotieally tfeo 
••no la lorftBolplo oo ttio aoro ooaplleotwl ono dosori^od 1^ Mworal 
Ottttiora ' * ^ m€ irilft piopoi* fwoooittloiio gonro ourfsoo tonoloao witti 
OB ooQwrooy of *^ 0*0$ to 0«iO tfjrao/oM* fipni tfeto imoirlotiiKtt of 
AttijM^^wMf <^i> Aooattjr of tlio solntioaofl m4t tbo ostomoi roatos 
of ttio stalaloM ototl tt|>t siirfoeo t«n«ftoB of tbo solutions were 
ooapntodf « i ^ tlio us* of t&o «oit«*lBiowi rolotions oontafnlag tlia 
Harlciea and Broan oorroetian foaotion^'* Wt tisfii eaieuiatotf t^a 
taaparatnva ooaffioiant of aatar %r i^lotting tHo aarfaao twaion (Y ) 
• a * taafaratwro* la thia plot a a^rafclit lino bairiag tlio alofia 0*140 
waa OUtalaaA* 
flM tfrap*volnna aatbotf Invoiiraa tlio Oatoinlaotlon of tlio 
TOlnBOf or walghty of a drap of iifii iA aanraaidatf tty vaponr or %r n 
oooon4 lifoitft aa i t laamaa datooiiotf froa a t ip of known ratfino* 
Vo o worr omAo tpftoalaattlon ana aair vrttOf for waiiktt if of o ttrap 
ii[b«r« 'r* i« Hi* r««iiw of ^i« «t|i aaA "Y is tH* vwtwm tm&Hm «f 
itw ii^itlA* l^|a•ti«M <!} i » la«A»«iMit« ta Mv«rai i««iiMi9t pcxiii^t 
tlui MMit «6vl«ti« fliis 9r«att«al «i« i i ^ a t i^ oJUi of iho drop sffror 
f a U f i m tlio t ip* nto Hiooiy of tiio iotoeittHiiit ot inropa is set 
ooMplotOf Hot a» oni^irtoal oalllimtioii of 1^« aropMroIoMi aotiiod 
teas %ooit giviii^^*^* H I O M weifcoro <tot»fMiiiod tiui wtlg&t of ftfopo 
of vator aad of INHMIOIIO vli&oii f a l l f ro i tito tijps of Hlfforant ^aoo 
asm* im aiditlott* ^toimi&oa iiio oorfaiw tonotono of ttioao H%mitm 
liy mioas of tbo oaplUafy rt09 ao^oA* tlitia ooirrtciiim faototn 0^ 
tiliiolt oorroafwmoi to irartoita tai^ ^mtmmm ? mkd t ip rm%i ifvm 
eoiipetotf* fiioluaioii of tbo eorrootion torn |f la o<i«atl«i ( i ) s«to 
V » 8 A r V # 
friioro 
0 • f(f/f^^) 
efoattoo (t) MQr aov ko wrtttoo aop 
Y" ifi <" 
nlMnra ^ f io tlio «tff«roaoo ia tfoooitr tMitooon Urn drop and i ta 
4 0 
' i . . 
ItfHlA»irii»«r iiit«rf«Mf i t t« mmmmly « M i ( M i tMi««i i » «iitt«Mlsr 
ffli* «tatyat iiitstittt» ilit«h at |pf»««ttt ••»«»% %m aMttitini««Ur 
«tni«r«i» r»lat«» to tii« iy|^« of l»mdtm %«#«••» tiio onrfootoKt 
MOloonloo M i tiio pnlytmr «Miloe»l«o* fbo ooof^iM lOiwottoa • • oMiiy 
boiwvorf OM lio iotootoi on ^ o lioots of oorfOM tomiioii tm& ^ooifto 
eoniiietMoo iMooaroRtiito* fisiaro i (ogli) osAiHtio tiio piMt of 
•ur fMt toaotott ogalaot aolMttlor wolglit of FSGir MMitAto M i 
fifopioiioto* iMit polgwor I IM I iMNm taiCM «t a f ix (9 wtHMT^} oonoMtr*-
ttoo* I t to oviiottt fjnmJ fls»t ooi fablo tJ t l i a t ttio onrfMt twoioii 
y 
of mitor ioofooMo liy oovorol ii«oo la t ^ prooMoo of po^iwr liilob 
la i leotM tiio oorfooe aotlvo obaraotor of Ifeo FO^nMr* fi^o ••r iotion 
of oorfMo tMolon vltli aeloeiiXor vt l i l t t of tlio polimoro Is liMwtt 
la rigavo I (ot%) t Flioroo S oai 5 litov ^ o ««rfooo toaoloa rmrmsm 
log ooaooati^iM of ooilM ioioor^ oo^oto plots la yrosMoo of 
ooaotaat ooaoMtvattoa of ftm oMtsto M i pfoploaoto* llio valaos 
of oarfsM toaslM IMNTS koM g l w i la tiio Jiibloo i « i i 9« f M l M 4 
Uroalis (etAi) • V M plots of oarfOM toastoa vs log ooMsatrotloa 
of efAS iMiTo HoM ihowi laj^lgaros % oai 9* la iMitii oaooo l«o* 
Sit»polfHwr osi otMl^polyaor tko offoot of ooaooatrstloa of sarfootMt 
oa oarfsoo tMsloa of polyaor Is valto i l f fofsat* Figaros i M i 7 
oai T«ikloo i oM 7 i l f p l i r ¥io aoaoarsaoats of tiio opsolflo 
tMoo as a fMotloa of tMi mm ooaoMtratiM at f la (9 sMl*^) 
4g 
eoneentratioii of PLGH ao«tfite m& prot»ioiiiit«« £t tins b««o &hmnm6 
iti«t G9(G of SPB in aoetat«i» an well «!« ia propionatee dtspend iipoa 
tbe aM>2«oalar vtlsht of tbe polywer« the spool fio oondinBtivlty 
•orsns oaueentratioa ploto of OTAO have ^een aliovn In riguroo S and 9* 
In tiioBO r&gur»» tho vailstloo in CMC of CTAB witti noloouaiir trelght 
of aoettttoo and propionotea liaa hmen itidioiitod* ?lio data of apeeiflo 
ooodaotivlty are given to fables 8 md 9t mid the alopaa for SUS mid 
€TAB bo low and abovo tti® €MC« in prasonoe of pol|ri««rs are aboim in 
tbo Tablaa 10 emi$ t l« 
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M O L E C U L A R W E I G H T 
F I G . 1 P L O T S O F S U R F A C E T E N S I O N (Y ) V S . M O L E C U L A R 
W E I G H T O F M E R C A P T O POLY ME RS I N WA T E R 
mBSmSSLJm 
gffMt Of A««t«^ rolyMT* w llHi tarf«Mi»ViRstMi (Y ) 
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A - S D S 
• - 7 4 8 
0 - 5 4 8 
x - 3 4 2 
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S D S ( L O G . C ) 
F I G . Z P L O T S OF S U R F A C E T E N S I O N ( Y ) V S . L O G . C 
O F S D S I N P R E S E N C E O F P E G M - A C E T A T E 
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576 
370 
3 2 6 
8 
X 
• • \ II • 5 S5 ; 
0 . 2 0 . 4 0 . 6 0 . 8 
S D S (LOG. C ) 
I. O 1.2 
F I G 3 P L O T S OF S U R F A C E T E N S r O N ( Y ) V S . L OG C 
O F S D S I N P R E S E N C E O F P E G M - P R O P I O N A T E 
P O L Y M E R S IN W A T E R 
4:i 
mSSSmmSmtL 
WiU9% of Awitalw Wl9mw9 in Hi* matfmm^lhmmim {Y} 
• f Gfitil iB KKItr «l 8f e 
bm Q Y. #»• o**^  IIWMWIillplMllllllllWllliiiiilMrWIiMiillllMWilllllllWI 
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X ! 8 * ° r 
& * ^ A 
O.B - 0 . 6 - 0 . 4 - 0 . 2 0 . 2 
FrG.4 
CTAB (LOG. C ) 
P L O T S OF SURFACE T € N S I O N (Y )VS.LOG.C 
OF CTAB IN PRESENCE OF PEGM-ACETATE 
POLYMERS IN WATER 
O i. 
I f f M t mt WWP9Ummt9 rol|«i«ra M I Hie mBFftm%m.tm»%m ( Y ) 
I . «QfW# t|B 
970 
^^«p ^ I N I H F 
•0»5t 
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5 2 _ 
5 0 
A - C T A B 
• - 7 7 6 
o - 576 
X - 3 7 0 
A - 3 2 6 
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c(m M r ' ) 
FIG. 6 P L O T S OF S P ECl F IC C O N DUCT I V I T Y ( K ) 
V S . C O N C E N T R A T I O N ( C ) O F S D S IN 
P R E S E N C E OF P E G M - A C E T A T E 
P O L Y M E R S IN W A T E R 
i} -i 
tmmy 
^fmtimtum •£ spMtfi* OMunwtiMw (1) vttn e«a««itt«ttMi (0) • f mm 
la v«t«r OMitaaalBC 0.003K ^f MffMntnt rr«i|^toii«t« fitmmrm at i9*e 
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C(m M I - ' ) 
F I G . 7 P L O T S O F S P E C I F I C C O N D U C T I V I T Y ( K ) 
V S . C O N C E N T R A T I O N (C ) O F S D S I N 
P R E S E N C E O F P E G M - P R O P I O N A T E 
P O L Y M E R S IN WATER 
0 imr^) K S ftfi ^Mgft*** ^B** 



















































































































F I G . 8 P L O T S OF S P E C I F I C C O N D U C T I V I T Y (K ) V S . 
C O N C E N T R A T t O N ( C ^ O F C T A B ( N P R E S E N C E 
O F P E O M - A C E T A T E P O L Y M E R S TN WATER 
o J 
mssA 
fmrtmtUm mt i^NMiflt OMUMetMiMi (K) wUh OMUNHitniUwi (0) vf CfAS 
l» «ift«r OMt«tatBi 0«OOSR •€ Olfftmttt )Pr9pt«flt«t« v^lywrnn «t 85 0 
m i l II „,. 1 ^ . 
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FIG. 9 P L O T S OF S P E C I F I C C O N D U C T I V I T Y ( K ) V S . 
C O N C E N T R A T I O N ( C ) O F C T A B IN P R E S E N C E 
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t«iisA«tt nf ifat«r t» «tfi«i«ift«I a*«i*«M«d 1^ tli« aMlt ios of l»tii 
tfP9 0tp9}9wmr9^jMm9tT^9Wtn aottAtts MA |iro|»t«M«t««« Hi* dtir»« 
fipoa f M iMtor* of tit* lij^broflitUft givap «BA Hftl*ettl«r v t l i^ t of 
tfti« pol^ iMNr ( in^i* ! ) • atf l^AoiMieiit of aeotfito witii m ptoplonoto 
MOltfjr lA ^ « 90l|ni«r oowMio • fMlitotloii of oarfMo toii«toit of mmt&r 
Ur %2M ayooo/oiK* fiirtiitr.V 
vitH tiio teoiviUMi Itt tiio iBOlooalor votgtit of lii« iwlyawr* I t ooaldy 
t^vrofoiOf iNi ^Itttott Ofit llkat IdMi liisiior nol«oQl«r irotglit patytmw 
•otit mofv oorfMMNoettvo IS^OB ^ o i r Imiosr eomtof|»oFto« 
rigtt^to 8 to 5 mA TKblo* 8 to 5 oaAiMt tlio of foot of tfiooo 
polyaoro o« tlio torfMo tonofton of vorlooo ooneotttrotiooo of mB ond 
0fil8« flio olii of OIIQII otodtoo lioo hmm to otoorvo any of foot ^ooo 
iwljmii^s jUqpwrt on tlio onrftoo* Icuoioo lovNurlnt; of Hi* •tirfootoot 
ooliitittio ama iiow ^ o r lioHovo la ^ o •tooUoa* H M boHovioor of 
tHooo polfMoro oowio fotto tftooSKitor for SOB ooA efikS oorfaotiMtOc 
Aiditiott of fiMO« oooMiMMUrotloit (9 al ir^) of ototooa pmn oootota 
oM vvoyloooto la •orlooa oonooatvotlono of 80S ffoooito ia oa tibrv^t 
tfooyoooo laY Hr oovoral tfjraoo «t voir Xo» •larfootMit ooaooatratlon 
(¥olow i aMI*^) §m tbaroafior i t muitao ooootoat tnroqpootlTo of 
tko mm ooaooatrotioa oM tlio aolooolor oolfiit of tiio polgFaor* rrooY 
•oroao log oorfootaftt ooaooatrotioa ploto (Plgo«9 maA 3) i t to 
fooolklo to oioooo Hio oioot ooaooatrotioa of t M oorfootoot at aiilali y 
latoaoo ooaotaatt •oootort oa tbo %ooto of thooo rtoolto oai 
• tuao t t i ru l GO»sid4irattoii o f tti«se polyt^erOf i t oouia tM» oonoludtd 
tba t tb« sarfaetant mmomera are reodii ly inooiporated i r i t l i th» 
f to l y i ^ r i]K>leo«l«s r t a u l t t o g i o tliB aar f^ct •a tu ra t l oa * Oii tbe ot i ier 
tiooSf th«& s i t ua t l o t i i n o»fi«» o f CfAB i « a o t i r o l r d i f f e r e n t than i n SDS* 
No alirtipt daereaae i n » ra tbar a gr^wail f a l l i n tba p l o t s i» 
obaerva^ (l^giij«4t mtn^ S)» ^ i s mty h9 fsp la inet l probublir beouima tbe 
offetot mmy ba diimtiBtataa hy tb« lac^a alls}^! obaii i o f tbe Cfi^ eolecole 
i » sttrfttoe aaturat ion aa^ l i t t l o oont r lbot ioo i e mada by tbe polyeier 
i90looi2la& tbrotigb 8iij:ea » i o a l l e f o m a t i o n * 
The rol<* of tb«»a water solubla sc»r«opto polyi^^rsi %f»» fu r t t i e r 
exit^^laea tl iaraby uttRtylai.^ t b a i r e f f ao t oa t b r CMC of .-^ PS una CTiIU 
fbo aat«'i o» t b e i r €^D v^^lues ( fdb le ! )» »s ^otereiiued by ot^Q^tuot^aica 
f!ea»or€»4Piita ( fab les 6 to 9f r i g o r t s G to 9 ) , i t id icate t i tat t l io d ^ 
o f botb Sim antl (If^ ^B ieoi^aaos by tbe aadi t too of very low oonot Qtrt^tion 
e l t b e r o f fmn aoatat© or propioaata* I t i s c lea r fr<m fab le 1 
t ba t tbe propionate poly^nr i s more a f feo t i iw i o lowering tbe CMC 
tban aof>tata» Analysing: tbe preaetit C9C deeraaae oi*u»«a by two aeries 
o f polymerat noleoui j i r »t>iRbta 776 t o 32& |)ropi<mataa an& 7%8 to 29St 
ao«tatee» i t oonld be noted frusw Table i tba t f o r tbe »mm so la r 
eonoentration ( I aitl*' ) o f polyeier tbe paro«?tit C ^ lotvering e f f e c t o f 
prc^tcmate I n BUB ma CTAU i a Btn<^ bigbar tban aoetate. Another 
i f l ^or t^wt obserViiti<ni i rortbnot iog tab le 1 i a tba t tbe C!4C o f SPS 
mad CTAB ar t eqonl ly a f fected by tbe propionate polynert bot on tbe 
otber b<anct tbe e f fao t o f <cetate polywer i n botb typOH uf laieel lea 
se«i»a d i f f e r e n t * Ibe C ^ lowaring e f feo t o f lower looleottlar weigbt 
pol|were i a neg l i g i b l y ava i l wbieb indioatea tba t tbase poly»er»« being 
water ao l i ib le , ne i tber cont r ibu te i n tiie • I c e l l e foneation nor a f fec t 
64 
lli# m^at t^wm%mm ms^tw^tmtimltf* Hit em Immwimg, •ftmt muiAj 
•a wmtmt m%rmtmt$i amA tto*tr immt^wmtiim imtm tlitt mart««tiiit 
«ttt«il«s« H I ^ 9 Ititllif ««««r aiot««iil«« •xtst lUi dyRmio <i«ttili1lrl«Mi 
ivitii Imm^ «t«itt«r« df «Kt«r ItsictA liir«ii# &irif<»g«ii lioadliti* lb * 
Aiditlon of fo^pNir Mel«iitiS«« t» waivrt wmM r««ttlt to di^ hMrSiiii « f 
wttgbit polynsr* n ^ i pwtA9 tmmm^hlm rigtim for ftj^ i^^ n i^ioliio 
|]it«i«otlo»« vl ih I te omrfootimt mil«ottl9« ]^ r@»«fiit in Wm mlMtimit 
ooiiM%aiNit2r t^« txvo OBitif of tftt i^it«ns n i t ! SoeinKM «Bd m #«rlr 
• leoUisatiim irSII taico plftoo* 
T It t« eiri€eat ^tip Tiiblo I t^st l^n mc of SOS tmA mm 
Simmmis to ^m mmm oxtetit trroi^ lMHsttvo of tii« volooolor ir«i|^t. of 
tuo eM^^ frofioooto foljwor* tuto l^idiootoc #iat tHe ttyiropltoliio 
fioiotj of tfeo iiolyiior to caffiotont 1 ^ pwwfiAtm UyOrGj^^e^lo r^tott 
for Mteoliimtioit i i i i tfooii sot tftpooi opm t^ foo ttotoro of «&• lioaa 
gro^p «Bi ttjrlbrotto^le tiyilroo»««i tfi«ta»I«i^«h of tlio ottrfnetiini 
»oI«ool«« CNi tiio otl^r tioatf^ Hlioo tiio kyirofifeolile i^ata of tUm pmlymmt 
to rodiMMMl ^ OBO € ^ groi^ iPWGiM ooototo)* %im of foot to o«oo of mm 
mm mM Iwooooo ol t i l i t l r i i f foroot* M tftio 9&m ^ # liy«ro|»liQtiie 
ioiorootiffiMi «r» oeotroUotf ^ tiio mtkyl flfeiotBo of tiio onrfootint 
•oloooloo* mio^ oloiMrtr oObotostlotoil Hr tb« eoollor CMC dooroooing 
of foot of ooototo i^lynor l» &PMM tbai si>St i^oro to tlio foi«or ^ o 
offoot ooMM to h9 gooSnotod %r tlM Sorgo aUtrS fiiiolB>of CfilB* Stooo 
tiio OIG 4^«iigo tqpoo yio toogtli of tko pttlfmem^^^ obotoi I t 
lliEoly tiiot tiio ogifogotoo of oorfootonto ood iioljworo tfo 
b-) 
'me loteraetlCNsi and eo^ lex foiMa^ teiuteiior of tite pulymtirm 
ttltti »uTt&etmLt woltBQuleu m&f fttriiier tie refleoieiS from tti@ ti%e&' of 
E vmm C plots helms aaiS at>ove tfte CMO in atffereiit pctiymiraf* fibie 
rtKalt» ia TableB 10 tmlt 11 sbott l^tit tl^e i!l<i|i«» l»@lo«r tite €^ 0^ 
reisal» alnost ocmntniit lrre&p@otiv® of %h& oliaia l@i],';tli of th% 
polyamr»f t«tilG^ s«gg®i«ii» thoi ttm »orfaoti»it aioisoair® an^ pQtytmw 
molemihsu dio aot ioter^tot lielOM lUio €lffi« fbe iit^l^er valcie^ of t t e 
slopes edtiove ttm OMO ioilieato® tttat ^ 0 pol^^^r i^ ol@o^ l@fi iotor^ot 
strcmgly witlt ttm mimllem* flte oiiygfm aio» of tlict mtimv llnlsai^t 
tritli i t s lOBO pair of f^leotrcittg ooald possltil^'t ^ecMa^ ^ligtit l^ 
positively eliaiied, «Aicf» f5o;il«l favour attswirpiiott of Urn s t fa t ivolF 
ol}afi0tl Hurfaotffit (mitmm* TI%c @iiltoBe@iront of tbi® of feet hf t!te 
l^ 3r<2ropibo&io iater»ioti<»i tiotwoeo ifi® fti^ropfiofiie par t of th© f^nrfat'tiAnt 
oB^ tis© tiydroijtioMo porllo» of tb© polywtr liii« fe®«i ltortli®r oftserwsa 
fros! tiie effeot of woleoalar %rei^t of ttm polyaMirs on th«* siop«« 
(Tatila iO)« fin tm o t t e r U&Mn uith oatioitio stirf«ota»t tHore %ii&uM 
h& a t*iml«imi htstmemn %hit fosi t ively oliargtN!! cationio i^strfaoiaiit len 
ana tb« etfitr oxygen atoffif »hoi»iiig <ml|r w i^ils: attraoti<m o»to the 
pQlfwmr»9 ^'^"^ ttefie« tlt« praoosit of ttie«lliai!ittio«t iti »ainly controliiiil 
^ tlMS alkyi-c^alas of &itrfttot«Hit8« am «ffeot sisalIsr to that 
aiseosstlt t»x sohvt%«r^^ (f«l>l« 11)* 
ntwnntncEB 
3* S«B«ttOt if«Oolli>tli laitiMrf«e« #ei«i 8l» 1 ^ (1967}« 
$• S«Salto« a»ll«l<l»S*t t$«» 19 (t9S7>* 
$* StSatto, 1iiill(»t#»g*» t P t tan (1958} • 
§• iitHf^^iisst 4«o»iioia £at«rf«o« iiiii*t ^§ ^ i ( i f i i?)* 
Sttretilima Ci$iS) 9«95S»« mt«ioii«8 m%mm m^ ( i969)* 
id * ll«M%i ma ^•l»eria» ^•c^Iioiis InlMMrfMie aGi«» 2i&t ^ a ( 1 9 ^ ) * 
i t * s«ss£i{i m^ ¥«li%«t&t J ^ « l l o i t iatiirfati® Sei* , £$• 60% (I967>« 
i£» i»siiit® mA MmtvkmrB^ a»Cellii&ll l^tMrfiNiii Seft*^ ^ t ^ ^ Ci969)» 
is* 3»SaSto mm E*iC&t«iiiriif a«l3oi2f»U IntnirfiKie s«i«» 35ff ^ (i97t)» 
i%« S«Sait«if f vfinlgaiiii «mt IC«JCitiwiis«f J«€iil.l«i6 Jtottrfaot Sei«» 
37» &SI Ci97i)* 
i$* s«siiit«t m%Mi$^za» rote«9 at$» i6 (i96?)* 
AqiMHms mattwmtmkt S9mtm»*§ Wii1>B-ltB9w3i 8iq^«riatettd«»t of 
OooammiSf l}«8»6«v«fWHHit printiiig Offto«t Vnribftnctoat i}«C«ao%<lt 
<I97t)« 
17* B«ltetl^«vi« w« a«A*r«tiit««t croat«6iiflB»j|iit««i Il9t %9t (i997)» 
i t * B«o^««r«ir«i dr,Goli«M 8«t«t af>9 M (1969)• 
19* V«il4tafttii* tatf fmB^rmmf 4*ik*«ai«H«soo»9 %t» Ii99 (i919}* 
90* f«ir*lliili«nAi CB4 EJC«G«r««rt ilt^«Cll«i«SOfi«| 3»$ 3 ^ ( i92i}* 
8t« N«J*iaiteinis«ri S*e»%l9iA Sit«rf«o» si«i*i %9» %9t (t979>* 
p • ' 
c H A ^ f E a ^ t i t 
<mm>mmm I'miiiniii mi iiiimiii«nnri»'«iiiiiiiiiiiii»iw«»«» 
-''^•"-"—-•'"'—-—'-'-'—MWuMMWni T.itiiMwwwwwwMMWwiwwwi^  itmtmmmmmmmmmmmmmmmmmmmimmm 





er»ft for ^mr F«isi>« « In ^ « rweost r««r» e u ^ «tt«itttoii bfts 
e&a sorffiotsBte lieoaave tii« efosoi^oi l ip i r of ^08« stUiotateoe ^ i 
tbm oollolSal partiot«« off«eto arantloull^ tXm s t a M l l t r of 
4iei«f«ofl 9y»t»wi9 ioiravml tftvorios to i^ <$o»iit for ^ « toflaim0# 
of ^ ^ f ^ o i pQlfmsr »»l#imle (m Msi>«ret«» t t i ^ l l i t f hmm hemt 
€o^®2i^ pNl^ '" t^ 9r«t ^of@ mm f«v 09£p«rt«@fit©I fieitttito irtiic& em ^ 
QOi^iaroi <|@»tttatiiml^ i9ltl) tlt««® t&@ort#ii# frtm tto tteorettoni 
IM>tiit of vi«v» in orior tn aoeo^at for l^« infliwite® of l ^ a%sofli@a 
polpser I^Fwrt pidto »li@pM i^ortloles are aiofo snital)!® thmi 9ptt»re», 
•inoo t t« Dooftiffiifr tlb«ori«8 ere «ore €ovtI<^«at l&otti for eol loi ia l 
Of ttio foroo ^tw««it ptrtietos a9 a fanotiiHi of mpar&timt airaitt 
tiio tfovoiiq^imit of »«w «aci^rt»«fttai toi^iilQi^»« HHI fiMiaiiortM@at» 
of rtttoo of i^EtregAttoit of oolloidai dt«i^r»ioa ^ovt^o m effootlvo 
wmmm of •loOsfins tiio laflaoaoe of i^olfvtr iiolooaioii eo tatorpiirtiolis 
flioai^ varloao fibyvtoal t0#i»l^a«« itaw hmmt aftoj^ toa for 
aoaaarlBg ttio tarfiMso |>v<^»ortloa of ir»t«r la prosoaoo of polfwmrm 
fiad aarfiMO aotiva agoatat y*^ etaidaotaaoe aad aerf^oa taaaioa ia 
mm of tfeta aoat faaaaimital t^vwoAyaim^a ^Odaititiaa of a oondaaaalt 
For pely»er 
bJ 
UlP^Cf watm i t t i t i^ta^^^ h«m %mmt, mM to nmtemlmt® tbt m^vtnim 
^V9li»p«s^^^ t9 «Hiai^ Qr» 0!kw^ettf Hit iMWftpErattoi} of fiolfntr 
w»l«o<il«g) in tti# litiltc mmwptixtmm i^mwm oslag t&« low aRfla^Beotitxa 
«eatt«rl»f l«iiit^ of d«ttieria» m^ t&at of ti^if^on <ii>i»io t t poootHlo 
to v%mtm ^% •oatterlQg fr^n ^io lootopioally t t ^ o a potsrwr 
»o2«oal«e ^ iifi^tf^etiiis tito soattort^g fr^n ffo@ ssotrlJt of s^tnggoa 
i^ loool#i i* 
Siitof^oti«si« ^tirotti surf30tants sm& polsrmrs imvo prti^rH.^ 
i|^ @ polsn^nft oX^^ol ^ d polyvinyl pytVQi%%^mkm§ pooi^sotug t ^ 
^l.@ir stSo gfOi^a fo&«o %e<i» eood for oo^vtral tsfosMfnttimo* f ^ 
prt^ortioo of %tm mlmti&wm oot^tniiilog ^ot& m polamer siii o 
oitrfaotant iioine lieoii oagi^ lniiuis ^ oosmttoi fHo foivmtto^ of « 
poIg7itefv»«iirfaotmt « H ^ 1 O » foo^ltiog frun ^ o ^lUifttt^ of t ^ otirfao* 
fast tOii« o&to t6o poljmir o^aiti* stroi^ tot«i^^ti«nii h«m tiooii 
rofloot ontsr n o ^ effteto i^leii nowetlao oould oot lio ItttioetoH 
Goopi^i fOiMottoo ftoliig oat&onio sitrfaoi«t» t% otro&gly toflootieoa 
Hjr tlio itoiafo of ootmtorliKio^*^^* 
In oonttnaatiim of oor ^rovioti» woflc In elin^ttr SI on tlit 
«ff«ot of po&fwirs OB ttw aiioello fomotlon of tonto sorfootsnto in 
ofmooaa fwAiaMy wo hmm oxtondoA our otiidy tn thta o^iiftor to 
7 J 
•bMrr* ttm «ff«»ot of OTAB on ^ 0 ttto«lUs«ttoii of mm toid 
•io««>ir«rsA in polyiMr^-vator aixtoroo* SiB0« tlio aorf ooo proportitt 
of ioiiio •leolXot bsvo noon tbowa to h* altorod toy sixoa n^ooiio 
« » . t t « , f . r . » ^ U . ^ « - . O ^ . ^ . " . ^ « .«a «.a» « » 
sedition Of imicmto mwetaotmit tnef«aM« tito siiporettt atosooliiiion 
ooitfftiiist of sdeolloii of u oati«mio»]ioii|€Hito oturfaotant m& Hio 
aMittoa of a oattonle sttrfcwti^t prodcme* itio o^ftonlto of foot* 
St tiao aI«o tio«B tilkoiiii tliet ttio dogroo of ooioitortoii tiladiag liy 
eiacod arioelle foiwod fros siiioalo and 8<mioaio earfaotantt ^nQir^ asos 
88 ttm prmf^rtUm of ^ « nonlcHBto e<^oiiiiiit Soeroases ant! a£&o uA^a^t^ 
Booioalo po3Lf<»E3^ tl^ 2e&« bead gftM)|» tn S^ngtlieaed* 
7 . 
Hhii ttcme pure saiaples of socllou doaeoyl «ali>tifite (8T)S) and 
o«!tyUrisMtbylafflffiimiaM brcKolcle (OTAB) were used as a€i»orib«<l in 
oUapt^r I I * fho polyisere, potyeth^lemrglycol aiiMroapto 6G«tat«St 
moloottlar welglits, 7%S» 5^8« 3^3 and 298» end poAyvtUyleoai^iyeol 
Di - 3 «f»roa|jto proploaet€a» i^ieoalar welibts* 776f 576t 370 mA 326 
tiavw l»eezi ttft«d» Tl^ eae jpoiyners VQ® a gesierooB g i f t from EVi^S 
CBim ilCl^f INC9 USA* Hie par i ty of tliese p&lywmru U^u been ae^orll^ad 
la abaptar ( I I ) * l^aiioaralised watar, distiJtltd twiaa i a ttia 
presauoe of al:%aiina pamtaaissiata l a a l l quialifit assembly, was 
um& tiiroaghoat t b i t woi^* 
1h« coadnoti^ty of t&a solutlan?} «as i^sasared tiy FblUipa 
Coa«oct.lvtty Kotar wxt^el PR 9500 aslag piatiois^edi eieotroaes* Thta 
unit inoiirporatad a ftliaatataaa bridge vrit^ etea^itiriog fretiuettci(>a 
30 o/» and 10CK) a/a* Tba a e l i coast:i8t at a f,iv<>ii teffiperatora was 
oaleulatad fra« tha rat io of apaelflc oondaetiyity and tfoc abserved 
aoaduetiirity of 0«tO aad 0*0iM ICCI nolaticms as deseribait in tha 
prariotts ahaptar* 
Sarfaae taaalcm of %b<$ aolutiona wart ««asortd by a notliflad 
drop-voliMia aetbad aalai; an "Aglfit** Mlaromitar ayrlnsa (Barrouiicha 
Wallooae and Co«» Engl«d} wblah aould raad tht yaXuBHit of tba 
dallvarad l lqaid idltbia tha aeoaraoy of «; 0*0002 ml* tbeoratleal 
oanaidaration and ttobniqae for tba utaaoranent of Murfaoa tanaioa 
of tba aolutiona ara givan in tba ebaptar 11* 
Tba apaeifia oandoatiylty and aurfaoa tansltMBi oiaaauranwnta 
m%r9 earriad ont at 80 C and 30 C raapaativaly* 
Hit V!urt«ti«ii of fip#iilfi« 0aadttotiint3r (K) vttit 
%%mk (G> of mu in pT9wm»» of <^^ witb mA vttliotii t l i * i^Aitloa 
of |»ot|«ero» polrottiyloaoglyeol l^f«5 Htvo^pto frepioaiitoo^y 
eioloeiilar weitlsts 77@t 576f 3 ^ ooS ^ ^ oiS ipoljr^ t^ yle&oglaFOOl 
^is^re^to ai»itat«8f tiolooitl^r «@&fjit« ?^ t S^t 3^ St luoi ^ ai% 
0tv@is i» f#>I«o t to t Mii itgnf^e t to 9« nfiilo ^ t Vfirtetion of % 
«ttb G of mm in pv«i»imiio of & s witti miA vltliotit ttio ii»M» foljnioro 
are s i^tisriasoS tn f«iS>l9s 10 to tS mS itgot^s tO*t7« f%« v»2itot of 
or i t ioal aii»(II# oono^Btratt^ (c^^) of BB ^si CfJi iii P7«I^»Q<» of 
^%ymtr9 em ta^lntoS in t ^ l # I f * f i^lo @0 ai»l Fl^^f® iS ition 
t t^ valots of s^rf^o toiifiti^ (Y > of w ^ r wttli Cfi^ alo»o ^ i 
ti^etfier vtt^ i^3^tlijIoi^glFOo3. Pi(«3 nsfo^to pro|»I.OB8t«) sioI^ «wr» 
iiolooiiliir «olglit 776* f ^ fartottoa of wmtmm ttnston C f ) « ^ 
oorfooo pwmfmmm {7\) of p r ^ t ^ a t e pol^ sMiir® 77@ o»i 97i l» miter 




?ailoti0ii of iptdiffto ComtiMittvtty (K) witli sm eemmntr&ttwm (Q) 












































i l . 7 9 
K » to* <*«r* «»** 
Cf^ 
0»t 
l i t r * 
t .<^ 
i«Oi 
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SDS c ( m M | - M 
16 
FIG. t E F F E C T OF C TAB ON T H E C M C O F 
SDS IN WATER 
74 
i^-k 
'p 7 :> 
f ABU g 
••rl«tl«tt of ^ o i f l o coDdnetivity (K) witti ^ 8 eone«iitrfttt«i <0> 
• I k • 
to pv»0tiie« of 0?AB foa Polymir (0«<MI3 MI > «t 30 C* 
""• ••f" 






























































































••riaUoa of Sp«oifte Oonilfiottvity (X) with mu <^ntofiiitratton (C) 
to rvemiioe of OfAS ontf Poljnwr (0«003 Hi ) ol 50 6* 
PE6K.propioa«to (^$) 
' 1'" 









































































































































VariAitoii of Hiitelflo Cooditefivity (X) vltti BDS Oonoentriitloc (c) 




























































































T«n«UDii of Bp9etti9 CimdueUvltsr (X) vitb SDS CtmeeniraUan (0) 





































































































































, _ UJDj_ UJMO^,Ol X X 
?«rlftU0B Of Siweifie dmfltiotiv&tr (K) «i«i> mm Co»eeiiir«Uoii (0) 
to Piieft«iio« of CfA0 and rolywtr (O.0O9 Ifl*^) at 30 C« 
P^Hf^AootaU (7^8) 
« K5'<l l** • 





























o . i 
0 .69 
i.%0 
8 * ^ 
S.77 











































t , 2 i 
t .92 
8 . ^ 
3.25 









IIIII I I m i — i » * » 
In rremoM of CVm mi& Poiymw (0«e03 Ml***) ©t 30 0» 
^ mAlErt >n« 


































































































































, - " ^ ^ 1 - i U l l O ^ O J X >« 
^<f 
VartfttiOB Of ap«olfio OondaeUvity (K) witit Sim Coiteentr^Uon (C) 
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7.68 
8.29 



















































T«ri«Uon of Bp^oitln caaMmBtivitf (%) vttti WS Cott««itnitioa <0) 
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li.%0 

















































































^ - U i o ^ _ l u q o ^ o i vcM 
twimHOtt of Sp&ettie Ctoedaotiirlty (K) witli CfAB CeiieeiitrattOB (C) 
in Pf«8«iie« of sm «« 30 C* 
Cjmi"^ 
riMMM 
K X 10 oto wi 
0*f 1«0 3*0 3«0 
aifi.** our* wmi"^ mi"^ 
0.1 0.03 0*65 0.06 0*07 
0.5 0.1% o,f@ o a 6 o.M 
0*^ 0*3t 0«@% O.aO 0 , ^ 
0»§ 0*22 0*26 0*2% 0#23 
o«f o,?$ o«5a 0.30 o.m 
0.7 0.42 O.B 0»3% 0.35 
o«a o*%7 o«%% o.%i o*%2 
0,9 0*3% 0«li3 0«%6 0«%7 
i .0 0.63 0,5% 0.30 0.30 
t .2 0*77 0*li8 0«60 0*66 
t»k 0*93 0*78 0.7t 0*68 
l .« 0.95 0.90 0.79 0.78 
t.8 0.96 0.99 0.83 0JI7 
mM»<mmmmmm» .M- ntimii i IMWMHIWWWI iwmmmmmmitmmmmim 
3.J 
mmjuL 
Tartatton of ^ • o i f t o C<»t<!iieU¥it3r (K) wtt l i €TAS CimoeiatraHoii (6) 




























i . 0 5 
i.t% 
K x 10* 



























































































































UJ 3 1 - -*! lUMO t?OI X >1 
J^J 
MlMWIMWMIlMIMMMMM* 
f;eirlat&«ak of Sp«<iifie Ooa^oottvity (IQ with CfAe C»iMM»»trfiU<m (C) 








































0 .7 i 
0 3 2 
0.95 
i .02 
« ! . -
EOS 





























• • r l a U m ot SpMifte Cirndttetivltr <K) wiiti OfAS Coitet!iir«U«n (0) 
In l»r«fMi»e« of ^IS mA poly»*r (0*003 Sil"^) m% 30 C* 
pmm*¥w^%m»%9 (370) 
• • ' ' * 




























ic X 10 i»ti«* 
BBS 
































































































Tariatton of Spaoif&o Ooudooiiirity (K) witit CfAd CknMitfiitraUini (0) 
ill Pramnea of SBS and ^lyaor (a*3d3 Ml * ) at 30 €» 
?i6;i-l»ro|iloiiata (}£^) 




























m m io^ 
t . 0 
6.0$ 
0 . i 7 
0.2% 










































?«rlatteii of S{>«oiflo Coodootivity (K) iritb CfAB dmoatitratloii (o) 
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d d d o d 
\j\) 
Vttr&AtiQB of fmeitio Oonaootlirltsr (K) vith QTAS C^moetitraUoii (C) 
In Pr»s«Bo» Gf mm ma mlymr (0.003 MI*^ ) at 30*G» 









































































VsriaUoii of ^p«eifte dmdaotiviiy (K) viib CfAB Coiio«ittratioa (c) 
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Variation of Spoolfio CmtAtiettvity <K) vlttt 0 
In rroaiefioo of SBs; toxSi polsmnr (0*003 M 
PEG^Aeetdto (299) 
entratt<Hi (€) 
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W«||b«M«MN> >M"-—w«mi Wi|Wt<WWi.»iiH»WiW *.mmwmmttm"\ 
IffQ 
l l i U 
^mm t9 
cnti«ftl M i l l i e l»mo«nirattiiii of a)S «m OTJdi 
In pr«Ma«« of polysers Q% 30 C* 
— — — — " I I I «i III 11 mil KiiiriiirouiiiiMMiiiw—wwrjMi • niMii mmwmMmmmmmmmimmmmmmmmimmmimmm m n i i r n — — — 1 1 1 1 1 1 mMmmimmmmmmtmmmmummt 
l»oi|niter» OfO o f 0»0 o f OIO Of SCS i n tHe p i « 9 « i o » o f mm 
0 ^ 5 Mr*) <^AB ^ s r- , , , 
aimr^ tmC^ 0^5 o a o«8 o.% o»6 
mC^ moT^ miT^ aiHi** aurr* 
l»o23np»r 0*99 d«O0 6«a 7*0 e«0 BA 9«S 
I I 776 0*69 $*60 6«S 7,8 8«8 8«5 9 a 
I I 976 0.76 6.90 7*2 S«0 9.0 9*0 9.6 
i f I 370 0.80 6«70 IS 8.3 9«2 9*« 9*6 
«^  ft* I 326 0,90 7.20 7#8 8«% 9.3 9.6 9.9 
1 7 ^ 0.79 6.li0 7.0 7.6 8.3 8.7 9.3 
9%8 0.8$ 6.70 7.2 7*7 8.% 8.9 9.6 
348 0.89 7.00 7.7 9.0 9.6 tO.0 10.8 
298 0.9t 7.60 841 9 . t 9.8 10*4 HA 
ll/' i 
SmSmSmmOL 
Virtot&on ot Sitrf«e« T«ii8toii ( Y^<^« o«*^) witb OimeeBtraUoii (C) 
of CfAB in V«t«r CootaiiiiiiK d«00t Hl*^ profiionat* polyaer at @0*e« 
, 7^  dyne « - * 
In Wa««r FEQ»-rropi«ifit« (776) 
0.6 X 10*' 7t.60 60««2 
0*8 X 10*' 71»00 $9.90 
1.0 X 10*' 70.09 59.*9 
e.0 X W ' 67.85 58.19 
*.0 X lO*'' 64.56 57.10 
6.0 X 10*' 61.60 59.90 
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, _IAJ D B N A Q j^ 
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U 
TAStn g l 
• • r t a t i eo of Sorfai^ fcnvion CX^ dyn« toT^) and Stirfae* Presturo 
< A t 43ni« oaT*) wittk mf fareat ccmoeiitratloiis (C) of 
Propionate (776) polyaer In Vatar and Wator 
Oontatatiig OTiVB at SO C* 
e« HI • i 
O ^ - Y " ) • A * «yn« •1 
%'ater 0.5«tO*^H CfAB 
T 
1»O»10*% C1»iiB 
0«2xi0' •^ 72,5 72.19 0,56 71.65 71.18 0.%7 70.66 69#81 0.87 
O.^slO" 
1.0x10 - 5 
2.0x10 - 5 
«.OxlO • 5 
6.0x10 - 5 
8.0x10 - 5 
to .0x10 - 5 
72*5 70.91 1.8% 71.65 70.05 1*60 70.66 69.21 S.%7 
72.5 70.11 2.6% 71.65 68,77 2*88 70.66 67*68 5.00 
72.5 69*1% 3.61 71.65 67.90 5.75 70.66 66.74 5*9% 
72.5 68.2% «.51 71.65 66.72 %*95 70.66 65.62 5.06 
78 .5 67.75 5*00 71.65 66.09 5.56 70.66 6%.79 5 3 9 
78 .5 67.57 5*58 71.65 65.5t 6.1% 70.66 65*87 6.81 
78.5 66.6% 6.11 71*65 6%.8% 6.81 70.66 65*0% 7*6% 




Var io t ion o f Surfeoe fteosioa ( Y 7 d3n»e ea* ) Mud Sarfaoe \ 
(T^ i dsme om*^) w i tb D i f fe ren t Conoentriitlfms (C) o f 
rropl<»i8te ( ^ 6 ) Polyater i n &at«r msA irot«r 
ContalalBn eiAB a t 80 e« 
OS-V) .-1 
Of H i • 1 »«»»»ll»««M»»»y»«»«»»»l«M»»WM<l»>»WI»l«»llll|lllll I »ll I » .11 1 1 ^ ' 
t«OxlO*^*! C3T\B Sfotcr 





8 .0xJ0* ' 
10.0X10-' 
7S,75 7a.35 0.*0 71.00 70.80 0.20 70.68 70 .^t 0.87 
78.75 7S*33 0.53 71*00 70.«5 0.55 70.68 70.08 0.60 
7L%75 71*56 1.19 7 t * ^ 69*75 t*S5 70.68 69.«0 1.28 
7&*75 70*85 1*90 71.00 68.90 2.10 70,66 68.45 2.25 
72.75 69*89 2*86 71*00 68.011 5.00 70.68 67*55 5*15 
72.75 69*5i 5*4% 71*00 67*40 5*60 70.68 66.9% 5*7% 
72*75 68.76 5*99 71*00 66*80 4*20 70*68 66*25 4.45 
72*75 68.55 %*%2 71*00 66*20 4.80 70.68 65*59 5*09 
imini I JWiii> 111 l i ximmmmmmm 













O 2 4 6 8 lO 
P O L Y M E R C X l O ^ ( M n M 
F IG . 19 EFFECT OF C TAB ON THE SURFACE PRESSURE (7^^ 
OF PEGM-PROPIONATE POLYMERS IN WATER 
1 U b 
mmxsmm 
Hmm—mmmtmmmimmmm 
r*»H99& to varioat isaostriallsr Ic^r taaf j^itmess^^* f^if»v»r« a 
rv la t iwty Ui^t«d a tn^r of pap9wm Urnn tmt^ r»p«»rl«tf 011 ih9 
nlodllnr pmpertlod of t&» vAsm4 »QVtm%&a% eoloUimsi oontftialnis 
fiolsmirs {tro^alilr Hooasso of i]&# oo^lox ao^nro of ttio ojrston* fjliilo 
oto^yii^ 8it€^ Ksnteaa opootal ettoottoti ibo patd to omiiidor t l» 
( &) 0 ilistar^cm€0 of t&e ]»0!i<»M»r **rr^  «ggrtgato e^til.Ui:)r&iiR of ttto 
( t i ) o2ootiP09tQtfo ottraotiozi %etiiii#ii o^^oMtoIr o^ af^ o<S «£ititio8t 
( t i l ) tHo i^iesio©! hoo&tng of tbo pol3?»or li^ tim ®sirfaota»tt ^ i ^ 
( ! • ) oicovptioii of oit&or on or of iiie polyistr ^ sarfaotaatii* 
Mdittim of o i ^ a r of tiM i0N»ve ittto 1 ^ «oIatiOB of Uta 
oiliar wotiM affaot ^ e orlt&o»l leioallte oonoa^tratioii of tiia 
aurfaotimt* ta tha prtaaat olia^ter» ^da affaot of a^<iiUoii of aimU 
oaBoaatratioo (ftaJUnr (^(3) of a oatimalo aarfaatnat (C¥AB) o» tita CMC 
of SDS and viaa-wiraa in pjmmmntii of tiro ptlywmrm of vaiqriit^ 
taalaoalar traiglita Itaa Iwaa atoiliad %r ti»o Mraaarenant of ooniiaoiivltsr 
«wi aorfaoa tanaioa of Hiair afaaoaa aolotlona* 
Tba raaalta praaaaiatf in tba ^a>l% I aboif that %aiotr ttta CMCf 
tte aiwoifia eonaaataaaa K In pnaaoee of fixad o<motatratioa of 
CT/m (balov cm;) at* awiliar than ttioaa of ttta aolttti^aa of SDS 
aloiia* Vhia Aaataaaa in oowlaotanaa raatilta f iwi tlia Intaraotioa of 
i l ' ' 
i»iooto <HMi|Mmtat of sirs (0;^ Kms) vith l^« o«U«iiio eo«pc»tfiiit of 
GTAB (CfX^) ttnoogb ^ 0 fomation of lov eonaootlng lonio oiHieioo. 
In tiio fftgiOB of titgli ooneoalrsi&oii of s&S* O1»OVR OfC* OB tlio o^or 
tiODdf ttw TOlnoo of le for ib« nixtarBO of ass^ CTAS polfitions art isaoti 
liiglier l^m t&o eormspooAioe eoiao«tttr»tloiio of SBB oolatioti alone* 
ftiio inoroaso in ^i« spoolfio oonaaotivits)' of fulaeoa oolotioti® at 
titi^er oomi^traitOB i*o* eHovo tito GiO of SBS ooa2a lie osqplalnod 
%y tSm iacr@^a« in tlie StosooiaiKm of tbo loa^pairs &&& doe to-
posaiMe^tnoroaao tn oltotrostatto ropalaioia 1}ot«ee» oouatorioiis 
femielied tuy aaloiiio at^ ostioalo garfaetmito* 
Figoioa t to 9 &&& Ta^iea t to 9 s£to^  ttio offoot of aaiition 
of fixed (^otmt of OfAB oo tlio CH@ of ms wltlst imd witliont adSoa 
polpdora* ^ 0 ^K} of {mre 81)^  in ao^^otta noaiim ioitt^iil^r ilaoreaaea 
^ e a (TiAU ia prsamit in wry ion ooaoantrution (0*0!? n l^i'" )^ and 
ftooraaaea fortltar* aorpaaaing i l ^ CIC of BBS* nfotn ^ e cc»ie4iBtratioB 
of Cfsm is inoraaaad gradittaily* 
fba aAdttiOtt of {KiIyMtr (0«009K) in tfop aqaeoits aoiatiim of 
SDS aatf CTAII raaulta am anbaaoaneat in tlit CMC of tlm arystaa aa alMim 
ia taa TObia 19* AMltton of aana jfiftlfamv ifitb i t a daeraaains 
•olaealar iiaicbt ratalts ilia CMC to ineiaaaa* A iterua^tl of Tiliia 19 
farilMir rtiraala lliat bigti aoiaoular welgbt polyaer« eutt »ora •ffaotlva 
la ratfaolnc taa CMC titan tbalr lower aelaoalar waigtit oouaterparta« 
fills affeot nlglit lie explained dae ta me faot that Itlgiiwr noleealar 
welcbt poljwera are wore water etruatttia proiioter tbaa tlioae of 
loner aieleoalar aalglit* One siora Intaiaatlag tiling Obsarrad In tbls 
s t n ^ waa tbat tbe PfiGM-aoatatea poaaeee greater oi^alf&y to Inareaaa 
tlie CMC than fti« pmn»proploaateB$ wlalob i s not tiiiexpeot«d sliioe 
tti« proploD8i« polyvers potsessiog ono nflditlooal «- cn^ • groop, 
i^ieti may proaote hyarcpholiio inttraettOBs «ort« 
Bovovory «dbeo BBS vos addtf} in fiseS emount (tielow CMC) and 
th® effect of polyia^r «a8 stodliea* no breolss ia S vs* (CTAB) curve 
were obtainedi (Tigaa^s 10 to 17 n^ul Talbiee to to 18) f tbie tmaeaal 
effect eoo&ae some cos!pUoete3 nattizt^  of Uio i^scecl sarfi^otmit ss^ etcm 
gm& cotild not "be explalaeti on tlio bosie of the perturbation of 
i^ momer •—-"••• aloel le oquillDriais alone* probably tlie eleotroetatio 
interootlons l>etireen oppositclj^ etiorgeiS entltlee leading to the 
fORBatiOQ of icm-palre oajr fortl^er intereot witb ttie poljf^er isoleoialf^s 
irliloti ttien leode to tlie forsatloa of isdlaced siloelle^ of CIPM riglit fv^m 
•wvy Urn oonoentroti<Hi of tbo aarfeotoot* 
Fcrtlierstorc* eurfaoc tension Qcti^ un^s^nts of dilute eolotioast 
l>elo«r C^ !C, of CTAB alenn anH in presence of aSdea polyw)!** Iiave been 
carried out at SO C* The r v@« CTM oonocftitrutKm (below CIIC) plots 
for CTAB al<me imd in preaeoee of 0»001K Pl^  (^-propionatet im>leouler 
weight 776 are given in Figarc 18 md fable SO* A pertss^l of Figare 18 
remials that the r of pisre water in retHitced by gradnal inoi^Ase itt the 
Cl'AB oouceatraiion* The aaaition of pelyeser (776 proBionate) raaulte 
in A aubtt«nti«l reduetiun in the Talae of aurfaee tension as coffipared 
to dAB alcme* Thie ileoreaae in Y with CTAB concentration oriftlnatea 
froa the adsorpti<m of anrfaotant «olecule« at the air^water interface 
reaaltiag in a aaoreaae of surface free meimr* Fttrther loweriag 
of Y of CTAB solntico by the adaition of increasing ooocentration 
of polyaer results further decrease of surface free energy* The 
decrease in Y^ way be caused due to the orientation of 
JUIJ 
liydroplMiiliie part of the polj^Mir «t %im «itwiittt«r tat«rfae#« 
ooGf^ jFifig the potlttcn tMtfi«cii «iirf«oteiit ta i ls* t^te linmring of 
aiarfaioe fro« ttaergjr ana tnoivasa of aarfaoa preaaettie CTS ) • ffl^Haa St 
& S2 aRd figure t%ify ^ « i^olysara wotild foroa tlia itioallaa to 
fofm aarlier* fttaae o^aarvaticma are ooosialaot witii ttie raaolts 
gimm in Tolile i9» llie Sifferatioo is @I0 values of SDS in prestnoe 
of poiymwra alono em& polymsv plus OtJB ooiti^ l^ e ^spisioea on tlie 
^asia of tim faot tliat t l ^ ptilymnm are pmf0r®ntg»ltj orierated at 
t^ @ air/soltiti^x iaterf^® n^iS loweriBg %tm surfaee free eueri^r* 
Hii^er ?itio^  sitaatifsOf presenee of may GfAB ions i r iU iitteraot witti 
BS* ions in ttia hulk of ttte seltttion ana pertorb tlio o^ti^MDriim 
t>et%reQii th^ sarfaot^aat «Kmoiffi&r mi& mioeitoji^ f^aoiiisg thti mO 
to ii}oxBiiiia« 
1.1 J 
U if.%*Umr ana 9.¥«^aly, l^v.Fity» AppUmm*, i3$ i t s (1963)• 
2* <}«I^lftna> MT*CoIloid Kfit«rfiM» Soi.t 2, 65 (1968). 
*^ B*?lfie«nt fsia {>«a«Ev9i«t«t "Colloid ^i«iroia*f cbcu^oai soo»t 
I^ ai^ Umt 1973* 
9« B»1l1lnotii«t Adv»Oolloia toterfaee Sol*» %» 193 (1974)« 
75t 809% (1971). 
7, G»tl,Pleer eotd <l«l^ &leam» «l*C^lloia Inter^aoa Sel»t %6» 1 (197%) 
6* @«G»A@I» ana S.«l«ai&3rfteia» J«C^lloia Satorfaoe Sol»t 53t 6%3 
(1976)• 
42, 2558 (1965)* 
10* iUSidEiigttolil and iC«Hasaaa» 8alI«ClMM«Soo«<l{)fi*i SS* :i^  (1966)* 
11, J^G.Kincwoo^ ^ d r«P,Bttfft «l«Cil««»Pti|r««t 17f 338 (1949)* 
12, LPrlgogltia m»A USuragat j.CSiaw.pfijra.p 49f 399 (1952)* 
13* nstfiaa, ¥•»•• ana n^W^irlm* <l*Gbaii«plirs*, 41, 524 (1964). 
14* R*J««o«, rroe*Katl*Aea<a*soi«» ir»&»A«t 56, 819 (1966)* 
15* T«Nosa, palytt,^*, 3* 1 (1972)* 
16« 0*V,8t««art and 0*A«Von Frankaiilieiig, <l»Pol3rii»Sol», A 2^ 6> 1686 
(1968). 
17* n.v.KMBwr, 3l»fti3r«.csia««t«ipxl«», S58, 1149 (1977)* 
18* Il«v»D«Tla, J.collold Uttarfiioa Sel*, 59, 420 (1977)* 
19« J.S.Klns, J^filmormolmSeUfhymmt 812, 13 (1976)» 
30« H.BttAolt, J,ffa<ivtMMil.Sel*Pliya«, 812, 27 (1976). 
ii^ 
Zim ^»K«Ft«Qiier» «l«ll«¥enaorff« R«i:.«tt«imal«rf Qttiemr m& 
23» Q«f)«lit^«]il« !)*G*Q»BallailS aoa ^•l>eb«it«Of «l»H«oro->8iol Bcl«>Pb3r««t 
B12t 75 (1976>* 
2%* 0*l^tre» r«De}fartils ana l!«SoU»e«i <l*Pti3rfl*€li<»*t GB$ 3624 (196%) • 
2$* S»fiatt<i» ^tColXoid laterfoc^ Soi«« 2%t ^27 (1967)* 
^ * H«!l»4&iie«» «i,Col2oi<S Xiit«rfaoe Soi«« 25f 36 (i967)* 
27* B»Aral and S«Iiort!i» if*0&lliiia Xiit«rfao® sei«» 30« 372 (2969) • 
28* S.SaitOt gK»l2ot».Z9 ft«!8t i ^ (t9S»)* 
29* S«Saito m& Y»l£lstit8| <l«Col}i>ia Interfaee Sei*» 23« 604 (i967)* 
30* S«S.*«ito OIK! H.Iktleairay ^•Collotn Iot«rfaee Scii«« 30f 2tl (1969)* 
31. 8«Saito and S*Eitanitr8i <l«Colloid tnt^rfm^ 8et«f 37t i54 ( i ^ i ) « 
32* E*l)*aeatf«pa cma !l»B»Ciniiiai« ^•oollota tnt^rtme Sol«t 
2%t 227 (1976)* 
33» r«Toir&«ra ma S«(itilet» J«0oUi»ia Iiit«rfv*H»ii @oi,» 27i 24? (1968) • 
iii: 
SfPSlES OF WISED iaCSil«F. FQUHAtlOH OF IO^IC»m?litO»IC 
ji;; 
tli« fofmitl«tt •i • i M l l t c trm «mr« tftoi INI« «liwii«sl 9p$mi%9 
giv«« f l t « to i^ Mit t9 liMiRi Ml «Sx»d iite«ll«s« I^ Mii »tiiai«» III mUi%A 
ait«9lltt of limio imA noBioiito 9mptmtm%B htnm ^on eorrttil out Hjr 
nooir voflcors ' • lo tbo oteFUst «•••» l>tii«eir or t«i«i«f3P atjcttijrts of 
oorfootiiitii of otttilorf Imt sot iaontieal ^ o i a loogtHo m^ %o otii^ioa* 
tiio otkjoet of Hoot of t&ooo stnlttoo^^* imo to Attof»Siie tbo orit&oal 
Mioollo Qonoiatroiieii icm) of siaud oarfootaBto osd to |^ovi€io » 
^onMNIy&wto ouplMiatlan of t&o •otiio* ffsrooto imd dotofwiiioA 
tlio ooMposlttoii of nftxoA aifteoUoo m& CHO of •tlstmnio of matmt nooyl 
oalpboto (im) a»a fodim dodoor^ oai^ iaioto ( iDi) i» ^itor* iioliis 
oosdttetlvlty notHotf* tbooo otittiors otoo atoouoooa liio teoattty of 
miM$xm tn nioolloo^'* Sbodlovoltar ot «I«^^ onsisootofi tfoot «io pvopoxw 
ttoo of i^aooiio oolotloito of osrfootaiito oao M nwdtf ltd liy tb« 
MMtttoit of otiior otirfoetant to Ibo Mlotioit* VHo pnn^rtioo of 
•nrfttotint nolittiofio <!o|wiidi on ttio otroolttro of t M nlxoA slooUo* i*o* 
^ o otsoi aliopo «iA orr«igMi«itt of od^MKiento to tiio niotl io* M tlio 
oo«o of mUmA M I O O H M nboso oQM|iOBi»ito bovo t ^ OMMI lonio aotorot 
• • f • toBto-*ionto or «ooi«iio««MBtoiitOf tlio otmotaaro of tbo alxotf 
•ioolloo to wmi^99tmA to h9 mimtUir to tHat of oAob oliiftlo aio»lI«» 
Nioolioo ••gr to* fonod frooi oon|ioiaid« ubiob or* oitbor 
liotrotfioporoo or polrdliponoi ond etlilMmo^' tdoattfltA iaportoat 
dtfforoBOOo botwowi tho tvio tjri^o of ooa^oodo* Howfftiijr oad air 
lioro tokoo odv«Bti«o of tkto Soporlaiit pwmp^rtf of polydt^poroo 
I A • thofoodarttoiio otiMy of sieolio fOHMtioft ^ mooiooio 
/ 
i , . ' . '•*•-
martmtmt9 $m •tbrl iR* ilro«l»iHit«r aixtiirts* itaiotii«r « 1 « M of 
MimtA Bio*! !** r««ialt» tAi«a low aolMiilar wcli^t aoIteulM «r« 
so2i^iils«d lisr • t M l i t a foiaed fron surfnetsnts eoiitAiiilag « 
fvlattvely aoapelar c i i * ^«li i» flit AHiibtr «v«r«g« «&e«U«r iMil«eol«r 
vclgbtt 0f f'artoeg eMtpotittflnv of • btoovy nonioiiio siurfaotiiit ntstoro 
h T . I>w. e. l«aUt.d IV Mt.»o« . t . l . » u,m a>U « « P.tl.l..<» 
tr*attt«at* fUc «ol«eiil«r veiclito tti«« trove oaleaiotod hy oooiaiiDS 
S»orfoot atxlAg of tl^ e atoollsr ooi^ pimoato oloooty w^prwOsimt^A tbo 
oa[qp«ri»«iktaS volooo, iMmt9tm lovgo dovtoiltmo tlotnoen tiio w^erlseaf iti 
tmtt ooloaletod MOlooiilar weigitto vovo found hy Mmmamim i^ot tlio 
oorfaetsoito did not latoroot to font alxod i«ioo2tts« lloll^^ boo gitros 
o ioaeritl tttomo^tynoiilo tJ^eorr of oolatioao ootttolntng l i i teract i^ 
Maltlooopea^it otoorgod aggrogotoo* ^eo»tly Birtfi^' iioo otnatod tbo 
•Isoa iiioelloo of oatioalo ood ooatottio otirfiteiatite liy aiMl>n«io 
OMMMotry* 9IIO0O a«t« OB ^ 0 iittiiMtr greroee oiooUor aolooulsor woiilit 
of OIIMA liiotlloo tiofo t»««B oBOJ^ ottH la tlM l i i ^ t of •srloiMi fOfooo 
(polar oBd aoapolar) lavolvoft la aljcod aieollo fomatioa* 
HIO addition of aa aaioaio ourfaotoat iaoroaooo tbo diaoooia» 
tioa ooaatMit of aloalioa of a oationio-aonioaio ourf MOtnat oad tao 
additioa of a aottoaio oarfaot«it lawdaooo tbo oppotito offtot^* fko 
dogroo of oooatorioa ^iadiae W miMttA aioolla* fornod froa Mioaio 
oad aoaioaio oerfaotaato was feaad to dooroasa ao tlio fraetiaa af tim 
aoaiaaio ooopoaMit iaoraoood* I t woo also fowd to dtpoad opoa tao 
Iflactk of tho aoaioaio paljroarotlitloao Hood groap* HIOOO oboorvatioao 
aoB %o aodtrataad la tofiu of aa altorod oiiarga doaaitjr at tHa aiaoUo 
o«rfooo aa a foaalt or aiaod aioaUo fai»atioa» aad poaaililr iatoraatioa 
botwooa oaioaia aad aoaioaio lioad groapa* 
J J. i 
miM9A Mfto«ll« ajpirt^ Mis QOMI^IMMI 9t ionle (SOi) • eattonto (CfAB), 
a«iio»te (fkrifton X»100) • ieafto (ma) MIA tt«it«nte«matiOBt« 
•nrfaetMits* Hi* valot* 9i tti«nMNiyB«Klo p«rw«t«r« for ih% pe^mfmm 
of Kliiell« fommtlon ii«v« 1i««ii otrtftlaoll ^y <Nitanitiit«i ^ # 0<C at 
varlofis Ump^rmtmreB* Compmnrntiim ^^momtmom in tti« pv»imM of HIKOS 
»ie9lle fofsatloo lias heen attiAiaft liy plotttiis ataadam aniHa^y 
<^J^) and atandari tmtr^py {'^•\) aiiaaisa fmr HIJNMI vioalla foxiwtlatt* 
fba flota ^aiwaaii / H^ aad / S|^  ytald atralgfett tUitt »ii^ ttia alafm liaa 
liaan t^^an aa tba taa-^^aiit^riiaii taaiparatnra or aoiaiiaaaatloii 
tawparatturat t . * Vita iiaraaatar la Wm oely ^aaia f^r etaaai^ing 
aB<l ooiipartBs di f fa i^i t axaiqilaa of li»aar oonpffoaaitcm liabavtoiQp* 
£i tlia tlKbt of raoa»t aog^tatiana By Joltooatfr at a l » ^ ^ ^ aadi 
FrtaABiai ot a l * ^ ttiat aoaia imtHalityMiatrfHiiy eoi^ paiiaat&cfii ts alao 
affaetiira In tbt {^ airtr&aa lAtaraetl<ia of tiyiSro^oiilo aolntaa* tiaa 
ptm^ti$& oa to oxaoiaa anthalpyMiatropir eorralatloa la tlia prooaaa 
of a&xad wfoaUta foiaatlMi* 
i. J. U 
I X F B a i X E K T A I* 
1lt« Mmm pm san^l* of tmu •»€ Ofm «• tf«Mirl^«d In 
«b«|it«r I I ifftt itt«a* tHt&u %mtm mmn BtB (iiigli»d) ^roAuet* I t 
Witt of &igli parity (99#) iod v«i a»«a •« tupplitA* liwifiMraHMA 
irattrt a i« t i l l *£ twio« ia I IHI i^ r«seiio« of alKalln* ptiwum^tmrnttt la 
a l l filsM %uiektit ««MM^lr» V M tu«d[ to pnpmt* tb« oolotiont* 
Vaterwfiltoii &»ioo iiSxttiros of fovorol ooHfioslttesto wofo 
p^afoA tty aSslag rt^ttitit® qaantity o f frt^Mi JUiOO in iwter* 
m9 eoaSuotivity of ttto oolatioof was aiosattiYd l)y Fi i i l l i^* 
CoMtioiivity Hfttor ra 0!iOO utlag platinisotf olootx^dtt* ftio imtt 
iaeorporatoA « m^oatotaite Dridgo wtHs, wmtmv^im tweqpmtmi^m 5iO o/ii 
a ^ tOOO o/t* Ido oel l eoaotattt at a givaii tatniteratora iraa oalettlatoi! 
frtMi tiia ratio of apaeifio eoitilnoti%^ity and tHo ol}s«nr«t ocmdootiirity 
of 0*iO md OvOiH KOI solatiima aa in provioita al^aptar* 
Vk9 CMC valtwii for 801 ind GUM im Triton X»100«i«si«r »lxt«rt 
wrm il«tftwlti«ii j^ row tli« i^neetfle mn^ettvity v»% «isrf«0tmt 
«oiioontr«tt<m plots* Hio oolwiit oorrootian ««• iq^liod to tNi 
olioorrofl ooBatietiirtiy vaJitto* of tl^ o ourfaotaiit •oiotiflno Hy on^traotiiiB 
tlio eooduotivity of tti« oolive&t %lmM eoatoSiitBg o i l ^ « ^motitowto 
l» ^ o o«BO oon|M>oitioii 00 asod for ««lilag up tkm onrfaotoot iolttttefto* 
p TAimm t msA Z oniiJHtsoroo i $m& Z i^wt mm rmtiMtion of ^oei f io 
oontfttoti^itF witli tilt! etntoftsitratiofi of l^ ottt thm mi&ni& mA eattonio 
fmrfaotcmtfi in irariiiito eoMpotttiono of frltoao Xi»100 la wator* 9k9 
-| mis ^nlnem o%t«tii«<l l» ttetso wsfntmem woro vtmatamS. in Tiliio 9* I t 
to oviAeet fron trtio Ti^le tttfit tbo e^^m of SRS ma CT^ doortase 
ifttft tti« otff^itton of frttOB X-IQO* A fwrttior rlso in thn one after 
Attaint]^ a atiainat witli tba ai i i t i i ia of tttglior i^ aroantaga of 
p fr i ton 3&-100 vaa aioo oibaorvoA* fl^oot roanlta aro aliown in fiitira 3» 
fbo offoot of ta«porat«rof In ttoa raaga afM5 IS on tbo 
irariatioii of apooifio oon^notiriiy wiHt oonoMitration for 1»otli tisia 
vnrfaetaatat SDS and CtAB, roai»aotiv«ly» in Triton X-tOO-Motar 
^/t nixturoa aro iivwei In iSdcaraa t to io and fal^iaa 4 to to* Ilia CifC 
valnaa at diffaront tan^^aratnraa aibtainatf hava baan ananartaod in 
^ IfmhU i i » YAlo i t Ai^^iara tliat CMC •alnaa inoraaaa vitb tHa riaa 
In taa^aratoro in %otli tiM aarfaetvita aratana* Tba Talnaa of alopaat 
•I iHiloir OBA abova tlia CMC in tboaa asratana am raooriod in fablaa i8 
antf t9» Ifea tbainaflynanio paranatwa for nixatf nioailo fomatian 
i«a* tba otaniari froa anargy oiianga (AO^)t ataniarA aatbalnr abaato 
11.; 
(ZJ^) mA oltoag* ta tti« wttmatam mtrtntp ( /s^) ^^9 ^MA tiAMilat«a 
im fHklmm tk ana 15* 9ii* ttonqHMisatioii plet»» tfbt«iB«A ^  plottini 
/^0^ Ugainil / . ly (fig•It) if«r* •tratght Haas for ia>S»fritoii 3U100 
tmA mNtmfifitwit X»tOO •9f«t«ii«* 9li«M Itaftt war* «te08i |>«r«&l«l t» 
•aoli «^«r vilft tii« slopat g«ii«r«lly sptikm mm eoapMuiftf Iflo t««p«ratiiy«. 
11J 
mpmiimi^wt • f ipMif io iNRi«tt«t«uMi (x) uttii ooa««ii«ratioft Co) of m i 
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O 4 8 12 16 
c(mMl - M 
F IG . t P L O T S OF K V S . C OF SDS IN PRESENCE 
OF D I F F E R E N T P E R C E N T A G E OF TRITON 
X - l O O IN WATER 
1 •-' 
SSSm&Jm 
m9WAm99 of SpMifie Goiiaii«i«BO« (X) wiili Oeiie«titr«tloii (O) at OTill 
Is Olff«ir«iit p«fto«ot«g«ii of Vritoii 2*100 In Motor ot 90*0 
c (oair*) X m 10* 0I»** «•"•* ' ' t ' " t r ' '' "'f ' i '" 
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FIG. 2 
C (m M I - ^ ) 
PLOTS OF K V S . C OF CTAB IN PRESENCE 
OF D I F F E R E N T PERCENTAGE OF TRITON 
X - lOO IN WATER 
•f l ' ,l 
j . M 'i 
SBmSLJL 
fiuriftUM mt er i t iMi l l l t tU« OBBo«Btv«ttoB (OK}) af SOS ana etlS 
flDS 
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J . . 4 
O 0 . 2 0 . 4 0.6 a . 8 I.O 
P E R C E N T A G E O F T R I T O N X - l O O 
F I G . 3 a P L O T S OF PERCENTAGE V S . C R I T I C A L 
MICELLE C O N C E N T R A T I O N OFSDS 
W ' I 
O O.I 0 . 2 0.3 
PERCENTAGE OF T R I T O N X - lOO 
FIG. 3 b PLOTS OF PERCENTAGE V S . C R I T I C A L 
MICELLE CONCENTRATION OF CTAB 
j . W ' i 
MS&A 
eott8«iiiratteii (e) of S0S Is 0»3)K •< Yrit«n »>100 in ir«t«r 
e ^ r » ) r "• ' ' I 1 1 
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c (m Ml "• ' ) 
16 
FIG. 4 P L O T S O F K VS. C OF SDS IN PRESENCE 
OF F I X E D PERCENTAGE (0 .3 *Vo) OF 
TRITON X - I O O IN WATER AT DIFFERENT 
TEMPERATURES 
KffMt of imwwmtwn m «fe« i^ MNiifte mgrnvtmrn* <K) villi tmtmmmm 
I — » < < — M i M i m i l I I W»l»l»»pl«»»w»»l»<»W»l«>l»MMIII«l>» II iilllllllMllimM—lliimWIIII I »illl llllliri»IIM>IIWWI«<<M«l«l»l»l<ll>«MWII»irlrl«W^ a: llllllllllll«ll«ll>l»rl»MWl|l|W|>IH1 
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FIG. 5 
4 8 12 
C(mM| - M 
P L O T S OF K V S . C OF S D S I N P R E S E N C E O F 
F I X E D P E R C E N T A G E ( C S ^ / o ) O F T R I T O N 
X - 1 0 0 IN W A T E R A T D I F F E R E N T TEMPERATURES 
I f f t « t •t timp9itm%mm on t M t p M i f i o ^mamtm^m (X) irttb Iiior««M4 
OMioiniratioit (e) • f a»s lit 0*Sil e f t r i t o a a^too i » Vat«r 
C ^ H m . * * ) •"* . I . M I I . ' I • • .HI . . . .—. . I .11 I W .Mil • . • . • . - . . • • | l . . , i l . «.,I.M..II»„., 1.1 | . ! •• I 
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F IG . 6 
12 
P L O T S O F K V S - C OF S D S I N P R E S E N C E OF 
F I X E D P E R C E N T A G E ( o . 8 % ) OF T R I T O N 
X - l O O IN W A T E R AT D I F F E R E N T T E M P E R A T U R E S 
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C O F IN PRESENCE OF F I G . 7 P L O T S OF K VS 
F I X E D P E R C E N T A G E ( o . O 2 % ) O F T R JTO N 
X - I O O IN W A T E R A T Dl F FE RE N T T E M P E R A T U R E S 
C T A B 
} <j 
MttMt •t f9mti0rmtwm m tii« fp»«itt« Qmtumtmamt (X) wttli MmmmmmtA 































































































o 0 . 4 h 
0 . 4 0 . 8 1.2 1.6 
c(m M l - ' ) 
2 . 0 
F I G . 8 P L O T OF K V S . C OF CTAB IN PRESENCE OF 
F IXED PERCENTAGE ( 0 . 0 5 * % ) OF T R I T O N 
X - 1 0 0 IN WATER AT D IFFEREN TEMPERATURES 
1 cj U 
9if99t 9t f«Aii*r«ttir« mi iHm Sf«oifi« C9aAmUa»9 (X) vill i ZB«r*«Mtf 
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c ( m M | - ' ) 
FIG. 9 PLOTS OF K V S . C OF CTAB IN PRESENCE OF 
F I X E D PERCENTAGE ( 0 . 0 7 ^ ) OF T R I T O N 
X - lOO IN WATER AT D I F F E f f E N T TEMPERATURES 
J. o • I 
mmjSL 
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F I G . 10 P L O T S O F K V S . C O F CTAB IN PRESENCE 
OF FIXED PERC£NTAGE( 0.3/'o ) OF TRITON X - I C G 
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slof«s (ofaa"^  «r^ / l i r^ ) of K ¥•• 0 of OiMi la fritoa X-iOOu.ii«t«r 
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Ul |OUJ | B 0 ->{ ""^H 
I4:j 
8i»e« tit* orltioiiil s l e t l l * «oiMMnitr«ttoa of 9WPttm%sat 
•tfliitloii i» • «liirMt«ri»ttii psraMtttr tliat is ol««rly nilat«tf to 
tti« !»«• •tt«tiy Of • to tU lMf toa t i t i« laportittt «e<t infiinifttie 
to otoily footoro tliot govont tiio CMC* flmo tbo df^tnSeueo of CMC 
of • oarf&etftnt «poii tlio mSAttimt of wo^or oorfaotitnt of mmm or 
tfiffofoat itatiiro oonitl |»iovt<to tfoep Inslto iato tim niooUor |^iot8f««-. 
ona forooa^ faotoro oontmllliig tINi prootswiii* 
NixtS «|ritt«H« Of iento antf nouioitie surf Mt»oto aro oon«id«inii 
to fGtm miam0 Mto«ll«'« i»0!«[»a»«d of fimm %mrt9mtmt9* 'I&« iufXtiiittcro 
of Triton %f»tm on tti9 OHC of ioaio siirf^eti^fitot v ^ * ^^ ^^  « ^ Cl'AB 
p to fSio«ii tfi Rguroo 1 end @f oiiiotk iadtoate tliitt the C^ C! ator^a^eo 
wttb ft grodiitill iitoroftoo of Triton ^tO0 eonoffitrattoii* ttio I^C 
4eer0Sf!tItif effoct ns^ 1i« oaq>i»inta ott tiio Heois of taooriiorot&oit of 
oonoentrattoii of SOS « ^ GTAH tit tlio atooIZM taorotttoot MixoA iiiooUo* 
of oonotont ooo^oitioit i r i l l %9 forootf* AAditton of Tritim X i^OO fa 
tHo tonio oototlotui lotttollir rodoeoo tho CMC to liotit tiio ottrfaot^nto 
Mitf tiioi iaerooooo oft tr ottalaing • uliitsni wmhm (Flg«*t am 8)» 
Hiio tttit lol dooroooo to tbo QNC of iooto omloetoiito eoooo froa « 
tfoorooM lA oiootrioal r^jpoloioii Otoo to tlio tnoofiioratton of tlio 
hf§r9flb^%m port of ibo aonionio iototioat noloeiiie lato Uio Mioollo 
ooro* portlM r^ laeroooo to tlio eMC Toliao 114^  rotol l fras tlM> 
ropttlotro forooo ^twooo by^frophilto port of oo antooto Aotofifot 
oBd ttMi oaqiKOB ottM of Hio MMitooto tfotoisoot* 
i 'ji u 
A ptnuwl of libl99 i md 2 Atij^lay tbat tiui spaetflo 
•eodnottvity of ilm »ixo4 iQPotoiis vis* Sim • frftiOB XotOO Mid CfJS • 
TrttOD X»100t itt I«i%«i' t b ^ tli« spooifio oondnotliritir of pffi« oBlmtie 
wid oattoato ^torgonto* 9lto taoronoo I B tbo opooifto ooodiiotiiritjr 
•or ooMO froM tfoo diofOototiuB of t&o vixod sioolloo In tlio iQrotoM* 
AloDi opoolfto ooaayettvity of tbe emrfaot«Bt;i'oelitttmto ii^oro tlt« QKC 
mcr be govomod ^ two footorot tbo soliililgf of t&o nioollos ^id tHo 
itolilUty of tiio froo Ho'* mA Sr* toao* Slaoe the mibtlitieo of tk» 
nlsod aicellee fMi»ed I B ^ e eoIiitlQBo of SOS « frlton S»iOO a»d CTilS •* 
T r l f n «.100 ! .«« » « „ « ^ t . a to 1« « « « . « » . t l . . « a y pUa.«,ta 
^i^liAiitiai to tto litorea«o.ooiidii»tSvitr ootid lie given m% the ^oto 
of the foot ^ « t tbe IcMorporatloa of t&o ttydfOfitol»lo pert of the 
noDlfmlo oarfootaat mod ^etrod^ee of tfoe ettier rsalds^ ^tuoisi thm 
polaar region of tito ioalo nioello eoosee tiie release of «ore oomt^ 
ioaat ^Uk loaseaatag Hlgber am^lUtjrt give riee to blgiier oo^^u^tlvitar 
ifluftB Hlaced aioeiltti are fomed* 
fiirtliemioref we Have detemined tlie of feet of teai»eratiire oa 
tbe mo*9 of mm and CTAB la preeeaee of omiatant aaoieita <0*3)lt QM > 
OM}iM oaae of ^S and 0«OBf(f 0<09#» 0»07lS and 0*99( la oaee of DfJUl) 
Of Triton X»iOO» rigaree « to iO glHMr tSudt aie*e^ef ^eee eafatevet— 
teereaee witli tae riee in te«|»eratare» fHle indioatea tbat tlie 
traaafer of bjrdroearlioa greap into tlie Interior of tiM nixed nieellea 
foiaied In preeeaee of fr l toa X«i00 la ^ t r ^ i e rattier thm en^al^ie 
beoaaae at telglier temperetarot naslatBi diaorder la eapeoted In tiie 
aarfaetant lone aad Triton X-IOO noleoalea» reaaitlag la tiie foiwition 
of nloeilea at klgiier earfaetint oonoentration* 
1l i4 < 
fh« tMiwNlyiiaiito ptatmrnt^n for iilx«d •ifli«ll«5ii«v« %««B 
ttalottlfttta Itf asiss tik« CMC v«ltt«» I IUIMI In jltf)l« U at diffftrvot 
ta^parataraa* fH* aUndaitf tvae an^iiy of aiealUsatton^ / , G * a% 
aonatint taa^ratara mA prwaaera is r«l«t«4 to ti^e C e^ ^ ti^ o 
folloiitiig vitiation 
nbartaOf tHo ati^daitf intbalpiaa of ttioaUtaatiiMit / ^ a t o ^ ^« 
obtatnaa fion tiia teHparatora tairandanoa of cm t$y vmim a eSaoaiaa-
Olapayrim trpa of a^aation 
A i ^ • • ^r* ^ ^ ^ ®^^ • • • • • • • • • ( 8 ) 
Itewavart aluaa A l ^ ta aot omiatinit wltb vaa^aat to t«ai>aratitraf 
tiNi vaioaa iMmm ia f i^ laa tk tmi 15 aaia o1>talaad i ^ f i t t los 
^aadratle ftaiationa of tlia foia 
la (ewe) at a • %t • «f* • • • • • • * « « ( 9 ) 
to tiM Oliaawaa Aata aa« aiibaa«ttfftt appUaatian of aQoattoa (3) 
aalag a laaat a«a «ra f i t aaaiMitar pragraaia* flia ataatfavA aatrt^iaa 
• • • 
of •iaail iaation Aljn* '^'•^9 tiiaa aUtaiaatf fyaii AG^ aad AB^ •alMaa^aa= 
• - A«I • AH* 
A\ , • * i f — * • < * ) 
rraa M l a a i% aa« i f f i t ia obaarvai tiiat tiM •aiaaa of A^^ *>^ *^ ^^  
4 ; 
B«f««tv« iiMI rmuAm «OfiH«it f»r 898 iuit OfAB %«tii ivr«iqp«6tiv« • f 
tli« oonMntratiott of frtt«i i X»tOO* Ibis liioifs tliftt «b« ff«« wisirgy 
of (iitt«llis«lioa do«» a»t 8«piB8 p^wa ili« •d««8 «<iiie«iifr«ttOis of 
tr i toa XmtOO la ii&sod litoollos* t}9p«»8»Mi« of A8^ •aioeti oo 
tM^trattiTft and Triton X<*100 ooaponitloii iMtli^ roottlts^ln « ooaooHitunt 
otiango la A llj^  valito« oUtob furt^or iadleotto tHot proetsfteo of wixoa 
•teollo fofHAtton to 0m1m»t9a hy oatropjp obamgoo* A em^mrtmm of 
A ^ vfiluoo Of ms ia firoMiio* of tritoa X>»100 i&fiirt tbot A ^ itoocwfiii 
8IOSO aos«iiv^» at 0«!^ i^ieii faateatoo ^ a t proHaHly at 0*3% (lialew CMC} 
of fr itoa X»iOO^tlio i^tt&oiiie soiooolaa gieootrato into tb« iettio 
l i leoiitt of m>s« libtio at 0^5^ (oiiof^ ^« mn) of i^iton :^iOo), 
aoAiOFl aolpliafto ions voula IMI ItooaS ia ^ o aoatonio aloelloo* 1 ^ 
lomr cKmoeatratioao of firitoa 3&»iOO Co«0a» 0«09t 0*07 fiofi 0«2!$) Havo 
hmmit oiioaea to a t i ^ tiioir affoot oa t&a tiiemodynanie jparaRatars ta 
CfAB (fflibXo 15) • tha •alaaa of A H» vara laaa aaiatlva aa ooni^ araA 
to ms m Tritoa X-»iOO ayatav (Ttlbla t%)^ Alao* AS^^valaoa ara alae 
iwaitiva fa CTAB * fritmn X^ &OO ar«^a» OB^ Haoiraaaa miUt iaoraaaa la 
toi^arattnray tditab ansioata tiuit tNi i^ataii l^ aoflsaa aora tfiaordarad 
aa oaaparad to ms • fr i toa ^UM arataa* fbfta ia «Bita raaaoanble 
aiaoe OTAB ooatalno langa hytfrapbobio fifoop aa oaaparail to 8D8* 
A paraaai of flgafo i t afeoira tliat a iiaam' valatianiiiip oxiata 
bataaaa A I ^ ann A.|||]| for si»8 • ffritoa X-IOO ma C^m « l^ taa JUIOO 
arataaa* Via alapaa of tiiaaa oot^ paaaatioB liaaat tcaowa aa oaapanaatioa 
taoparatarot T^t ia 300 X. 9ut oeapaaaatioo plota Olitalaaa far 
aioailisalion of sm aa8 CTiOi ia ataaoaa aadiM aaliiliit T^ m 883*K ia 
aoooriaaaa vitb •iaair'a Lair*^* ma bigliar T^ valaaa ia tba praaaat 
ata8r iadioata tHat tto liHropiioliio affaota ara lariiMioad ht ^9 
fPaaaaoa of Tritoa X»i00* 
J 4:^ 
^9m Torkf 190 • 
ntm YdrtCf t967* 
3* S*8«BiFai» rroet«d» of tti« ITtli Siteni«Coiigrt«s on Surfaim Mtivo 
SiOistiimwfit ?oI«XI» pii«i055» 2968* 
%• f»7oiciir«» K«f«i^ii« «r»riiys*G «^B«» 79> 39fiO (t97t)* 
5* F*l^i«at x,T«ii;)ie» a.GoIioia lQiit«rf«e« ^ i * , %Af ?%3 (i978)* 
7* S«^liio<ISt TttlfMiAgtiolii «&d It^orly Ball*Clti^»^0«^|)a*9 3%t S37 
(t96i)« 
$• !i:«siiitooast9 Tmntkm^e^9 n^fmrnmSit m^ T»twtmwem§ •colloi^el 
Eiirt«3t^t«**f AamSimte TfBB§ Kmr Y r^teg f969« 
9* F»fdtei«at K«ailcl AHA X«Ki>lnibO| SttII*CliMi*^^oe«^pii«* 4itt £S8%5 <t968)« 
iO, 8*i4iiig«, K«|{«goeli» XOlloiil %»£• PoIytt*9 251 # 42% (1973) • 
t i« Y«ifovtiit X«Mtiiiitisi^t ll*S«lto tmA it«ltft«uiir«|i «!*l^lioid X»t#rfato« 
se i . t 52» 356 (1973)« 
13* r*lforoi, a«illcls«i«9 N«s»U» atRfl E«ff«tsit»rii» 4*0»lloiii Xliiorfao* !iet*t 
6tt 233 (t977)» 
t%« K«J«N3r««2t aivS M^J.Ottor, J.Oillotii s«i«9 16» 468 (i96t)* 
t5« K.J«lfr««l« and R«<l«Ot«or, Jf«Oellotfl sot«9 16t 47% (i96i>t 
16* L.SbodlOTviqrf C*ir*JalcOb and lc»B,8p»t«tti» «l«Pliya«GI)«i«» 
671 8075 (1963) • 
Vo^i 
17. »«A«a&!ll>«ii«t KiitiflPVi aoOf 669 (1963) • 
! • • A.Hior cad G«ll«Mtiiyt a»pli3r««ai«»«9 79» 809 (t97i)« 
(1971). 
20* njH^&tl aat tl«A«l*ftttiioa9 "Koaliiiile BiDrfaot@iift8*9 Has^oll tmWit9r^ 
mw Y0f«9 99% <t967)» 
21 • l>«0«HiiIl9 <l,<mia9Soo«r«r«a«9r frmiS9 II 68* i%39 C^972)* 
VSoi.S* R49 yoUrm* 
29* 0«aoUeettir ena ^•lUHitUf9 Cmw4*taiimmf 929 189% ( i ^ ^ ) * 
2%9 6«tioIiei»etar i»s Ii«l««rrlcaia89 Ser«Bi<»}S6Xi£.«g9 ili|'ti«Miaii«9 
799 ^^ <i97i) . 
S9» ilWoUooeitr m& l!«l»«rriea»iB9 4l«J^ ttr@«^ e^*9 79t 2 3 (i97t}« 
S69 0«JoU<io«yr «iiid Il«ur3rl@d@iiiii9 «l«i^lii« it^is** 2 (1979)* 
37* @«UFrl«^«tt m& t^V^^atttimmf J^mM^mmttt 9^ 119 Ct979)« 
88* r«lliii«rj««9 Adv^tOoHoid liit«rf»o« Sel«9 I9 V^t (1967)* 
99* «l«M«oofliill9 il*r«aocMlMm and «l»ti«T«i«9 Triait«Ftiraa3gr loe*9 
60» 986 (196*) • 
90* a.Mawy and S«iuijttt««r9 Biopelrwrs,. 99 11^9 (1970)* 
Id i. 
©HA P T E R.*...y 
tmmmnmoF THIAHIHE MpnocgiuoaiM ^ii^ A?}IOS»C ^erAOfANT 
myioiipcfio» 
flMi i»t«r«Qtieii» Iwtvvwi orgflAlo ottticniM oad aatoas i t 
twlpfnl for imderstaiiAIng ir«rloit» oiuipUx Mit«i^U« cad otli«r 
9ro9«tMs in tiMi f l«ld of 6ii»>»<lio«I •eimioe» Maeh attcntimi to 
iMlfltS pa&a oa tho aippUeatloiisof sarfaotaats to ttio ptiaiiKier for 
i^Ifi^lU«attoiit proatrrottoii ana omililfyiiig irarioitii vntor iosolillilOy 
iieotro^ or of oppooit«l|r <^ars«A dmgo liiteti say rfttolt in oovorol 
dt«iriilil« or ttodosiri^io iatonictimio^*'* Btoasse of tlioir 
BQitiforiotis offeots im tbo ^l^sioal preportioo of eol«tioii«« i t 
is not oftrprisins tliat sorfaotoato eoold Itavt iptoiioaDeea offeota 
oa the liiologioai mstivity of &w^9 ia ooataot w i ^ ide®» aor i t is 
fotespeotod ttiat ^oao offeota ara om^lajt '« Htta^rooe atta^aa mi 
tHa ia f loaaoa of aarfaotmito oa drag al^i^rptitm bave ationa ttia» 
to %9 o^atbla of iaoraaatagf ^aeraasing or a i«r t i0 i ao affaot <m ttia 
trittiafar of droga mtae^nn liiologieai amriirfliiaa • 
tha iataraatioa iMtiraaa awrfaea aetiva agaata md vitaidLaa 
tm aaaaily acnifaatad %t a rHoaticm ia antiHaetarial aetivitT" m& 
iairolvaa tlia eoaaa^aaat daagar of aiaroMal apeilaga* Moaioaio 
wwetmw aatiim agaata ara iwirtiaoiariy lialila to iaaotivata 
aatibaatarialai l^aaaaat apart frea tHair oapiMUtjr of aoliOiiliaatienf 
tliara ara poaailiiUtiaa of 00191 lax famatiaa Itetvaaa tlia etiiar 
oxygaaa of tha polyasjrattiylaaa atiaiaa aad aatioaa' of vitaaia % 
oaiqtlax* A aaaiiar of dmga paaMaa tlia propartir of aiaaila 
fofaatioa^^* Bookiag^^ foaai that aoaa vitaaiaa maA paaailliaa 
fonaid aaall aggragataa* Poraalaa hava haaa aaaaahlaA for aalti-* 
ritaaia ajnrap aafl amlti^vitaala dropa aaiag poljraof^ala 80 to 
I'd 4 
ooiotiibiliser «iia1iUsf m hi^ evmumtrmU^m 9f tfmg t« IMI gtwa 
p«r ll08«« fb« alisorptiOA of tttliatii* by^roolilorid* iubvietislsr 
iiiorii{is«s iditii i t id giinii ifitb t o f t i i o i * * * 
f^iMiiita ti3^roebi&sli]# (f lt^sii i i^) iifit h^mk fonad to oitliasa* 
tHo goitfointostiaal fid>«<irptioa of ivot^99 tttf<»i|^ o^i^Iox fomotioii* 
1^9 m%9orpt%o& of HarioB c^lorido in^oot^ in oats irsa pronotoA by 
%otlt i»9 v i t » i o B^  and SDS at Ufmw ooaoentrii^oii and is^ili lt at 
liig^ar oonoe&tratioii* Hotttosio doaoa of wm giwatiy inoreaiiad tha 
rato of gloooso a&sorption • ' • 
1^0 ifttoraetioii of anrfaetciiits «itli ayaa ia ^ extansiveiy 
stadiaa salijcot and nutf eiao^i^isa^ Imvo liaaii iiifoleed to eiooidata 
^ a veriotia i^aoiaa rassltiag tmm miiM intaraetiooa^^*^* I t ia 
4aair»%ia to oo^rataae! ao^ iatai«oti«>a tu l t r i^ of^ar to fomiiiate 
droga for oaaftii aatalioiio ^ i n t of vtov* 
In tbo iMToaaiit woik m attaiq^t Itaa hmm wmAe to atofijr tiia 
iataraetioa iMtnoao ttitaaiiia i)7<ireotiIoriatt (VitaidlB 9|) ma a aoat 
oa—an aarfaetant aoAion tfodaayl aitlpHata (SS)8) in aqitaoita aolation* 
In tliia ayatoM tiia anion ia tiia larxa alkyl aulpiiata anA i ta oiioiea 
ia baaad on i ta wiAa a^plioationa aa an anienio anrfaotfait ami alao 
Ana to tlia avaiiaMUty of raUior axtaaaiva data miioli ia in tba 
Utaratora oa i ta aarfaea aativa pxopartiaat tlioa nakiag i t poaaiblo 
to oUaek our obaarratiana fOr eonparativa aooaraay wbatovar inifttiiott* 
At vaiT )ov oonoantration tlia anion aota mn a folly diaaooiatatf 
alaatfolyto witb toaiiaat to i ta anlpliata groap* I t ia vai l knoiai 
^ r . , 
i ^4 
iMditai «sd tb« «iM»ri««tlon of A U ^ I mlipiiat* tbrongli bydit»pbeMo 





fogetHtr wiilt tt)9 oUotroatatle tntoraottoiis iNitinKiii 9l9i«a'^  enfi 
03** tons I ttmm tm also a imaattiilttsr of ttttaraottona lwt«««ii 
vitaiiia B^  Moiooiilo mt& fSOB itloallaa tlirott# elfeior t>b3r*toa1t forooa 
ItlHi ttydmcMsi lNN9ilUlag ato* 
nroUaiiiaiT eliaervMtioss on ilit totaraotion l^twawt ^iaalita 
iiydraaliloriaa aali sos hvw aiiami wmaf tetaraaUag raaai&aaa aiai lar 
to tba Itttaraottoti INitaaan aaaw paaiiivtly obatfaA orgaala ftoaa of 
oii^eaita etiaisa ftn aQtaaooa aoloti iwa^^^* On atxiai traiy ntlata 
aolationa of t^iaataa li|iafoaiiiorlia aafl ms$ tHa aaloUoa raaalaaA 
elaar* Mias tba eeaooBiratioa of mm «aa InoraaaaA graAaallyt tlia 
aolation tainatf fro« olaar to t«f«l«» p^ aAditiwi of 8DS la lit|;lt 
aaneaatratian laaaltatf a olaar aolation* flit a otoaarfot&oo prewptatf 
i ti') 
«• to itsaar tli» vartoos ftcpt of ^ « pfO««t« to txploro tb* 
Mtelmittsi ot tatoraotioa of oneti mi itit«roitiii2 fjrotofii* Anotlior 
Isportimt ftatmro of ttie ssrotMi reeosniod hovo twoa ttiot iilioii tlio 
ooneoiitrotimi of tiiiavlito fosnSrooiilorldo woo oonoiaoroi^lir iiiglior tbim 
0 oortain Usftt* l^o atfditloo of S&S ia ymvy oaall ooae^atratioao 
rooaltofl o unite pyoetpitato* SlMilarlrt nAxkn^ of botn tite Imis 
la oafftotimtljr litg^ oonoeatratloa looaltod t!io foiwatioa of m i^ito 
prooipltato* fa ooirtola oxportaeatot tlio foiimtioa of ^% pvtotpttato 
• I to ^paad OQ Qgotag* l^f tliof^foiot 6«vo ovostaod tbooo tatorootioas 
%j ott^lylBi t2io i^ttagoo ta ocrndtiotivitr of i^o ajrotos vitl^ roopoet to 
• i t^or of tlio t«ni and hevo attaaptod to fiad tlta ateot^toiootiy aad 
ooapyettioa of t!io eoi^lex fotiMNI* 
lo\) 
lagpEiEiitasTAi* 
• M l * 
flotfiwi 4oa«6r^ wilfAt* (SD6) was lii# mmm a« ttsad to 
pzvviona ^ap^r* ^toniiia iiyai'oiikloritSa <tll*Bei)» vaa v^TvSmmit 
ft<»i Sigva (Sio«*0o«9 ip&Hty 99%X ^'^ '"^^ vfttlwmt farttiar pttrifi«a» 
tioa* Dot&la dlatillad vatar vas oaad tUroo^oat tlia %9tk» All 
^asiifsaiKmts vaira »Ma wltl) a l^atroa&e itxaai i^astiig efmdtsettvitjr 
Dri^a Kftfial 9]!8-»305 ftalsg paatialsan alaatnNra of IOIOKII oall i^aataat* 
C(^iiilsoti»ietrio tstrattons wart c^ arr&e^ . oat hf m^SMM ^» 
aolatton (30 aftt**) at tutarintla to m mt of tltta^is© U^imctiMri&M 
(5 1^1 ) iii»iy«ed ixk s ceii©t«ait teP'|»«!ratmt!' imttt mnlnt^UGd at 
85 4h^  0*t 0« Hie eoMtiMlvt^ 0&t& pmnmt^ tn the t^lm ^erc 
e^taiaeiS attar saicii^ ttte necesaasr aoliiint ccrrit^ctioii* 
mmm» 
eendttdtMiM (X) of ma ia proMiie* of 5 i ^ * ^ of fii«ECI* I t io 
olivioiio fiOM tHoot foooHo tliof tii« volao of X init&olly ittoftoooo 
linoorly vttli iiwro««« to tHo ooooeiiirotioa of SDS* f^to io a«tiotoA 
m msiim t in tiie Ftgoro t * KtiH fs^fitor «l«o ia tlio ocoioottirotioa 
of SUSf a ofitrvninio to i^sorvod la X vc* 0 plot (togtoii I I ) trti i^ 
Iftttor oa iMMFges oat at a etraigbt liaof r t i loi i I l l t at h%0mr 
ooaeeatriittoa of mu» fiio oeoafirtaoo of ttetso ragioa* la tNi 
•poQifio ecHs^aotivttr v»« ooiMwatrattOB plot of WB iodtoatoa t ^ 
pretezioe of aeverai t ^ o of tateraetKmo liaso«l upon tbo oliangti ta MP-
efK^ltieae of Hie mtstmmm f ^ Aate oa tiio offoot of ^*SOl oa ^i« 
€^e of ms is til»alatad ia ^ o fiSiSop 2 & 3 (S«o eUo rigaro S)# 
flio WB of MIS was taos«ao«<l wttli lJier»a«o to ^ M I aaoioit of fik«E0l« 
flio of foot of ogoiag OB tao i^ooifie oeaaaottvltir of varioao adLstayot 
of Vlitlioi m^ 8DS vfto aloo otad&oi aan tHo romlto aro p9«s«at«4 ta 
Yaibloa % & 9 anA rtsmroa 3 A 4* fiOil* 6 imi Ftgaio 5 lavoal tHo 
•ariatioa of apooifte f»oii«ttetiTity of Tii»XCl aan 8ns vi l l i tlkoir 
roafitotiv* iaeroft««i«at ia ooootntinitiQaii* Tlio oeaipooittoa of tiio 
ooi^Iox fetvNNi fnMi Uf iatomotioa of ^iaoiao liyAro^loriAa $m wm 
«•• #itoi«ia«d Ixf ilOli** Motltogi of ooatiaaoaa varlotiMi* Xait lal ly 
tlMi ooaAootanoo of wrf Citato •olatiooK of 9li«iictl Aa<i 80S ia wattr 
was 9Nittsnn*A» .^ mtim» of •olatiQaw of varionit aon^tit ion* of the 
two f«ag«ntfi w»ifo thea pr«isaf*4 aiKlt ttmir ootidaeti»oe Henoarta, ?^ist 
wiaiaa ia titt «oa<tiKitsaoa vs* oo«q^ftitlon plot has ti«(Hi tokoa as the 
o«Mpoaitioa of tbo oonplox* flio dato on tlio maaoaroiMats of titt 
i i) >) 
•pioitto (KmdtKiiivitF <if pom i«i^ «Bt<i and of mriwm mmpOMitiimck 
•f« aftoim In fa^l« $ (ri@iir» 5)« 
1 'J -i 
TABJE t 
VtHstiOB Of BpwiUe OimtfaoUvity (K x 10^ ote*^ «ai* )^ « l ^ 
C«m««a«r«i&iiii <G) of sm la l>f«««iioo of FixoH Aao^t (9 asHl**) 
of IManiiiHi I^roimiorld» (9b»uci) ot 25*C* 
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P R E S E N C E OF T h . H C l A T D I F F E R E N T 
C O M P O S I T I O N S IN W A T E R 
U ) C S X I O ' - ^ C b ) I X l O - 4 ( C ) 2 X 1 0 - " ^ 
(d) 5 xio-'^ce) 8 xio-"* ( f ) lox io- ' * 
C9) S D S 
f*»m ? 
<»% . iM^"*! i k « l « » l • 1 1 slop* (i«&«-* wT^ /n r * ) and C«C ( i « r * ) ValiM* of ms In Pi«««iiee of 
Diff«y«itt ilaoent of HiiaBiso Hr^ UNHsUloriOo ( f l i j io i ) in Wotor ot 29 Q» 
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mm.9* of 11i«R0l 
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2 ( b ) P L O T OF Th.HCl CONCENTRATION 
(C ) VS. CRIT ICAL MICELLE CONCENTRATION 
(CMC ) OF S DS 
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eff^«t of MiUrmt OonewAtratloiis (C» oKi*^) of 80S on tli* Spooiflo 
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X — X - X 3 
_ . ) ^ ^ - > ^ - K 2 
l o 2 0 3 0 
T I M E IN MINUTE 
4 0 
F I G . 3 P L O T S O F S P E C I F I C C O N D U C T I V I T Y (K ) V S 
T I M E OF T h . H C l ( 3 m M | - ' ) A N D S D S 
( 1 = r . o m M l " S 2 = I. 5 m M i - ' , 3 = 2 . 0 
4 :^  2 . 5 m M l - ^ , 5 n 3 . 0 m t^ I " ^ 6 ^ 3 . 
7 ^ 4 . 0 m M L - ^ , 8 = . 4 . 5 m M l - ' , 9 n 5 . 0 
l O Z 6 . 0 m M t - ' ) I N W A T E R 
m M l - ' / 
5 m M i ~ ^ 
m M l - ^ 
16 '1 
Efftet of DifftrtDt OoneentratloBA (Ct oHl* )^ of Thianino 
Bsrdrooblorldt (fb.liCI) oo tlio ^looifio Co&atioi&vft^  
(IS X 10* 06»** vaT^) of sm (3 wMI"*) 
























































































































<1 ' . 
2 0 3 0 
TIM E IN MINUTE 
4 0 
FIG. 4 PLOTS OF S PEC I F IC CONDUCT! VI TY(K ) 
V S . T I M E OF S D S ( 3 m M t - ' ) A N 0 Th-HCt 
( 4 = 2 . 5 m M L - ' , 5 = 3 . o m M l - ' , 6t=3.5mML-' , 
7 = 4 . 0 m M L ~ ^ , 8 = : 4 . 5 m M L ~ ' , 9 = 5 . 0 m M l - ^ 
10 = 6 . 0 m M r ' ) IN WATER 
J- n J. b iJ 
mmmmmmmmmimm 
••rtftUoB of 8p«eifio CoBAiioUiliy (K « to^ olw*^ m*^) Mtb 
COBOMiiratieii (0) of 1ti«HCIt SDS cod SDS»lli«BCI in iTftttr « i 
25*0. file V«iii*» 0f K for SD8»fli«i{Cl (ttioorottool) 
«r» alio Sboiiii* 
' i ' " " • ' " • ' '• •'••"••* ' • > • ' " ' " \ 
C ifo4mi»¥ator ^s-wofor si}s»m»!ici SDS»7&«BOI 
(ftltOf«tttQ«I) (ERp^rit 
K ic 1 
























































OS 2 O 
—I 
?.5 3 .0 
_ i 
ThHCi (m M l " ' ) 
S D S ( m M l - l ) 
FIG. S PLOTS OF SPECIFIC CONDUCT! V ( T Y ( K ) VS. CONCENTRATION 
(C ) OF S D S ; Th.HCl A N D S D S - T b H C L IN WATER 
(a) SDS t b ) Th.HCL (C ) SDS - T h H C l ( T H E O R E T I C A L ^ 
( d ) S D S - T h . H C l ( E X P E R I M E N T A L ) 
mscvssias 
ngor« 1 8tioif« tbo varieticna of epeolfle cooduotivity of 
sm to proteneo of ftmod momit of tttlwB&no lijp^rooliloride (fl}«OCl) 
O i^i* ) • fbo oo»d[itottvlt|r vorsas sus ooneeatrotiOQ oarve reproecnts 
ttiree diotlnot regions. A» i» ovidfiot* tbe eoodtsollvity of Tta.flCl 
Inoreateo by the gradool adiS&UoQ of SDS ROlationg upto 2 ^^a" and 
thie msy lie denoted as regioo I io tbe rigure* fbe eolutioo le clear 
and in tfaie region tbe preeenee of irorions ionic speoiee and tbeir 
interaction prodtiots i s likely to lie foremd. ^ e poteilile ocmdnotive 
epeoies oonld tie fb»fi[^  and CI* «Dd oonccmduotive aediaeooiated 
iOB'pairs 1El2«Bei* Froa tfie ratio of e^oivalent oondnotivity of ttte 
solotimi to tlie eqoivoleot eondtietivlty at infinite dilati<XQ« tbo 
degree of diaaooiaticm of ll^*Eel at any eonocntration em tie eatieated* 
By tbe addition of SDS in the aolationt a aecimd group of possible 
ionic speoiee wonld be pr(^»oed« flieee isay be represtmted QS o^ «^ 
CS^ -OS* (dlaier)i DS -^BS -^DS* (triner) end Na**"* fbe presence of 
ottdissooiated 6BS in the soIoti<m vti» reported by Hu^erjee et a l * ^ 
Another speeies in the eolation that i s nfmeondnotive cuad soloble 
i s likely* fliia say arise froa the interaetion of 1ti*B^ and DS* ions 
to fom an ion-pair* Tfie siee of both ions and hydrophObioity reveals 
optiaiiaB ocmditions for the existanoe of "«4ter etrootttre enforced 
ion -pa i»»^ . 
Itoe ion^pair interaotion nay be written aas 
ni*n* • n DS" "'^  fh.H* DS^  • * * * * ( 1 ) 
/ r ) • ^ 
1. i f^ 
•ppljTiag 1 ^ Urn of mmm aetioa to ^ i s «qoati«it «» g«t 
or [ fh ,H*" j f e j r ] • K f f t i ^ * D ^ ] • « • • • • ( 8 ) 
«li*f« K st«aas tor toa^i^&ir astooiat&mi eonot^ait on^ [ft i* i i^J, [0S*j 
md \yh0if S}S*J «f@ tli« Q^ioeQtratioiis of fli»H01» EPS m^ too«>pair« 
The Q<mp08itioz} of icai^pair $peot«« [^•ll'*^ BiiTjirae ^GienBinea hy 
«»«»»B^ tt«ittoa. 
fli« fl^f^eraaoe of olig^iit ttniuiaiisp In l^e dolattoi} resalt® 
t^o t«iiitlii«tioii of i^gtOQ I * In tbi& region a <^ i@iis@ to t i ^ ©lopo 
of % ¥8« C eurvB i» ohmwv%&» &% t i i is «»tago I t i » l i ke ly ttist 
ooi!^lex fomtftticffii €sid tli« Beparnttfrn of &n tnsQlvlbtm I^Q&G nay oooor* 
fhe 9qvi.lihrlLvm betiref^ tbo i8»oltil»ie pliaee uai tti@ tons its solution 
mvy hm writtoit iMt 
X 08* • y Wt^H* •*-' »..,.„a> Ds- ThjH* (iasoltiblo) . • • ( 5 ) 
Siiio* U^ oonoentraiion of 9ii*H0i addod to ottiily i t s «ffeet Oiu the CMC 
of spa i « ymry lew (T«tilo« 3 A %» figaro 2) ana atiiioaiiog tHat 
i n i l i f t l l y nitolo tbiMiioo Itjniroohloriao coribiaao witu f r to m" ioii«» 
tbo oooiiittiiig eonotntratioa of SOS oonwspondiiiK to the addod 
thiaiino ttydroebloride ootild thtia h% ooloulatta as given in the 
following Table: 
17;; 
"I '"""•" '"•' """I"' 
cm of BBS 


















eono«ntratioa of * 















I f ttw ff«o DS"* tons fftc! 1^*0^ tons totordot to towm mi tusolil^le 
7}|«H Ds QOi^ lejeit tboo iiie e^olltttrttsBi oonstioit for •^iiiatton {.3) m&^ 
lie written as: 
[ tt^ OS*] [* fii.n*] 
O PS^ fli.R • • • % / 
wiioro tlio toraa rwlalwd to •«* art aettvlttoa* Sl8e« tbo oo»i>l«x ta 
a aaparat* fitiaso i ts aotlvlty la mwrnrnH to lit natty «iS tban wa baw 
Kjj • [«?* US*] [ i ^ «ii.n*J ( 5 ) 
niiara %^ la tha aolatillltsr pro<taot« At low t<mio atrangtli* t!ta 
aottvlty ooaffieleata w i l l tNi eloaa to unity and aquation {3) ftay be 
' u 
written a*I 
\ • W ] [tto.O^ • • . ( 6 ) 
fba resa l t s to tise above faDle «lio«r ttiat ttie valiws of S. oo \m%%t 
remaia ooastant i^ea tb® eonoentrattcm of Hi.HCI ta iooreasea* As 
nenttoaod eaf l ier t ttie «olatioo li«oo»e8 tiirMa ot titgli ooooentratioos 
of fli.IICIt till a in beoaase tlie solabtUtj^ Iiroaaotf S f^ lnoreases 
witu toorease to tlio fli«nei e<^oeBtratt<m» 
fbe texioiiEiatioii of regioo I I takes piece ^«ii tli@ ctm^ootivity 
rie@s tart£tor iritis inoi^ase io BDS e<Mio«atr8tioa • fl^ia ctHiSuotivit;)^ 
coooeatration i^l&ticuship OGD b« tut^i^reteCI as o ooQdeoitsciioo of tbe 
r«moval of DS. fti*B eoispless Ica<3i»@ to n clear solotioo* ftie 
aifiuppodrmce of tbo tiarliidit^' ut lii^tier oottoaitrati<m of 5DS i s 
presamably* aae to i!i0 «oIc(l»&lie®tioa of lti«II OS ocmspleis in tti© 
f^ ?}.s micolles* WBit^ effeot of fb.IICI on tbe CMO of iiD3 i® »lio^n io 
Ftgtiro 2a» 2I> ui^ fitblo 3* I t i s ti««ii fron ttiti dlatii tbat the addition 
of lfet»Hai loftaii to an iiio7e«»« in tbo CHC* Thi@ iaorease iti (^ IC ecm 
b« «xi)ltiia«d b^ tbo nssx aotioo ^QttilibriiM for ^ e adleell® foraaticm* 
Tb^KCl initiiillsf reaots wttb US* ioas to fom difforaot apootea 
(Thai DH» Tbai*^ l}B*)t i^ieb ttay perturb tbe e(|uilibriiDa datwaen 
aarf^etant snioQa and atioallas* 
—"^ sns (nie) • fb.H Jjs ( 7 ) 
Heace itor tha foraatimt ol wloallaa of ftrobable aisat Wiin Siis 
1 7 •-< 
w»l«ettl«0 are rvQolred m^ ^ii« tlie CHC wili inoreooe* ^ e lnorenent 
in CMC viilii«« h&& betfi foand to hwm Q 3iin«jir reiatiai wll^ the 
flitilCI ooofientratioa (rigiun} Sti)* 
1ti« «ffeet of aga&Qg on %h® omAuotivity of 1I)«IICI^ 8DS 
solution i« stioim in rtsfii«fi 3 mi& 4 y^en <3ilfereot eonoe^tratioas 
of 1^ «ECi ma sm am slxe^* fl^ efte reeolts sikoir tttat ttto oolsaaotivitF 
of th@ solfttiocia first deoreaaoa «l)a»|»isr ana ttiea iooreoiBoa furtl^er 
iiltb tiee* fli@ initial ^or#a8« ta oooanotivlt^ oooia ^ 6spioiiie<3 
dttei to tJb® foot th&t fmo surf not ant iwtis ia i t ial ir r@aot m%%h 
titi amine E2^ ro€i£iiori<l# ions fomtng nootrai epooie® m diosoniiisd 
oarlior* A fnrtUor rls© in ooinSootivlfiy ^tlJ tiMn say tfo ©itiior <3t» 
to t^e Masooiotion of ttio nootrai spiioio® or ttm r^Ioase of 
oofmterioo® into me @ointion oatteing tijo i^l>iHt^ of tlia ions to 
inoraasa ana banoa a riae in oon<lnotii^t|r ia ot>aarved« 
tim fofwation of ttia ooa^tax tiatwaan fti*fl* rsid Ds^  i w s 
net» 1>ean datansinaA tsy 4lol»*a met^ M of ooatiotuma Y^riation* Figaro 5 
diai^iaya ap«ioifio oondnotivitF vs« (SOS) (oitnra a) or (TtiftECi) 
(enrva h) plots* Sf IJS* an^  1li«H^ iona do not intaraot ami than tlia 
apaoifio o^iattotivitiaa of titair Mixtnraa voul& %a equul to tba atta 
of aiiaeifio oomlnotivitiais of SDH aoA 1li«BCl (omrve 0 ttiaoretioal)« 
flowavart i t haa httmi fowsd titat tha plota o^ tlia axpariiseatdi valnas 
of th9 Qooatietivity of iba mixttira va« ooi^aition (onrva d) <!o not 
ooinoicle vitti ttia thaoratleal plot* Itf tlttreforOf indieataa thtit 
an intaraetioa liatvaan SHii and Iti«BOi iuna thua toka ptaea* Sinoa 
tha epaoifio ooi^notanea ia foma to lia lowaat in tlia aqoiaoiar 
r ' cdlxtitra (ftiora 5t onrva d}« tlia n i» aqitatitm (i) ia i t i»a« an 
Vii 
eqtii«o2«r eempl^m wltb no e^ «x^ @ in foxned ia tti® nlsttum at lorn 
o{Hie«ntratlim of t!i» r taet^ta* 
I t ! • not possil>I« to a«t«rmio« ^ « oaEaot ooi^ositioii of 
th« ooisplsx is ttte region I f of ( f t ^ r e i ) due to tbo fomation of 
various speoieii of different oosspoaition* Aieo i t h&& sot ^ e a 
possiDle for aa to axploro oo^lotelF vbat boppoas io regimi XXI 
of firioans i beoaaso of of^I«x aature of iim eyetoes Xeaidiiag to tlie 
forsatiOB of a ifbito orjrstaltiae preaipitsito* 
r r j 17,' 
II...E F K P B n C E .8 
ft* r»II«El«orftiy| A#T«rior«iie« and e«B*llAof«rlaiio*f ^SoiabiUsiitiOB by 
Sarfaoe Aotim Agents aaH i t* ApplioatKm in Cftcaisttr m& the 
Biolosioai Soi«iio«*» p»8i7f Ct&pmm ana Hall I4d«» Soffolft^ 19^* 
2* 6«S*d^tt8t«r mtd II.iCtHoddef Am»r«l^ rftiMie and Gos£g^ tiQ«« 
86, 37 (1971). 
5* l!»Sogitfai| 4i«!lasega«a and N.Ivatsiiniy C33«ii«f»IiarH*lltill«t 
18, 2297 (1970). 
4* fi.Seiavarts;, Fi«AllgeB(.Miliroliiol«, 9, i%7 (1965). 
5. e.Boimarts, r.V.Baohi^lana ma n.MoIvoiQ, Bioebe»«<J., 84, 62^ (1962). 
^. A.t*fiwaiisc»i, ¥»L«![ir@ f^ors «aKI n.Hellwaiii, IliCKSb^K.tl., 92, S35 (1964). 
7 . w«L.Draafofa, A.WSvf^btm ^ a |}«0«ii»aic, 8ioot^e».j., 9iii» £^ 7^ ( t9^)« 
8* t).|{oI»tO0&, pti.DwfUeeia, OlesiccVf i96%» 
9* K.S.Asa}ft ai3d F.L.CraEii», Eeieaee, 129, 99 (1959). 
to* r.A«Gre«ii ana s«rieisotier, Bio«fieaaostI ^ i RiopliyB.Aota», 
70, 55* (1963). 
11. A.t.Floi«iio«, A&vmmf colliiid Ziittrfaee &ei«, in pi^M. 
12. C.s.Hoolclng, Hatnra, 168, %25 (1951). 
15. J.C.S.Koore ant! E,».8«fdwli3k, Mlg.Oiia., 27, 506 (1956). 
14. UHovaati, Zndaatr.tfala iparf.II, Ko.2, 51 (1956). 
15. U.Srivaata, J.Ftiarvi.Soi., 52, 299 (1963). 
16. W,li.HaUic ana S.P.Taiva, «I.F^a.(m«i., 70, 26 (1966). 
17. O.w.Banry and G.r*4.naaaeil, J«rhar».soi., 61, 502 (t97S)« 
18* it.L.ftaafva, R.S.Kaiaar, S.K*Narii, J.Collold Xntarf^e Sol . , 
45, 396 (1973). 
19. V«I7•Malik and O.P*«?haaib, j.ElaotroaaalytiauI Cli««.lnt«rf«iOial 
Elaotro Cli««., 27, 151 (1970). 
4 ^} ' 
20* r*Mnkerje0 m& KmfUnye&l»9 ()«A»«;r«Ct)a»«f>0Q.« 77t S937 (i959)* 
21, p.Miik«rJ«o, K«t!.Hysel8 ana P»^iapiittiit <l«rt)$ s^«Gbeo»t 7 i t %166 (1967). 
22* tUH.Siugtiy a«eifigti ma Omear Slngtit Frog^Gollold & Polya«r sei*» 
63t i t s (I978), 
23* p«Mul£eri@e» K.J.Mjrselft and 0«I«IHiUti, J.Fliys.Oitii.* G2t 1390 
(1958). 
2%, p*?C«k@r4««» <I.Fl)r8*CSh^^ *» ^S> i ^ 7 (1958) • 
25* P*Malceriee afid K.a«!fy»el®» tl*Pti3r8«Glie»*» 62t 1^00 ( 1 9 ^ ) • 
26* t>«Seiiif»«» lu *proe««dili}i8 of tbe Intematlonal fi^positm on 
il8«lyttcal (3i«HBiatfy**» 196S» p*t7tt rlsuvlery <test«rdiaB, 1963« 
27* F*4S«tiise aua l>«H«l$»PltOi^ 0 9 ^tiaiii Assoc* Bras^liviria && Q»imlQa«,« 
20, 93 (19<»1)« 
28* ¥»r.4@ali9, "Oataljrsis in Cli@mi@tiy aM mzys^iogy", p«393« 
KcGritw-HiUy new ¥orle, 1969* 
29* R«H*01a«0Ba» J.riiys.Ctieai., 67» 2913 (1963)* 
30. r««lob, Aon •Oban., 9» 113 (i9Sd)» 
